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FOREWORD 


All information and specifications in this manual are based on the latest data 
available at the time of publication. Jeep Corporation reserves the right to 
discontinue models and change specifications or design without notice or in- 
curring obligation. 


Brand names mentioned in this manual are for convenience only and are not 
intended as a recommendation to. use a specific brand of product. They are 
indicative of a class or type. and may be substituted by their equivalent. 


·-· · ~:..:..--·· ..... 
~ 
. 


Proper· service and repair are essential to the safe and reliable operation of a motor 
vehicle. This manual contains recommended methods for performing proper service 
and repair. Use of improper methods could cause personal injury and render the 
vehicle unsafe. 


Detailed descriptions of standard workshop safety procedures are not included in 
this manual. This manual does contain WARNINGS for some service procedures that 
could cause personal injury, and CAUTIONS for some procedures that could damage 
the vehicle or its components. Please understand that these WARNINGS and CAU- 
TIONS do not cover all conceivable ways which service might be done or all possible 
·- 


hazardous consequences of each conceivable way. Anyone using service procedures 
-~ 
or tools (whether or not recommended by Jeep Corporation) must satisfy himself that 
~ 
..,. 
neither personal nor vehicle safety will be jeopardized by the procedures or tools 
-~ 


selected. 
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Jeep.ii), CJ, Cherokee, and Wagoneeril> are trademarks of Jeep Corporation. 


" "" AMC are trademarks of American Motors Corporation. 


In Canada, . .\merican :ifotors (Canada) Limited is a licensed user. 
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This manual is divided into three major parts: Part 
1-Power Plant, Part 2-Chassis and Part 3-Body. 
These parts are comprised of chapters pertaining to the 


various topics. The Index at the front of this manual has 
a locator tab for each part. 


The first page of each chapter in this manual contains 
a black tab in a position corresponding to the tab on the 


Chapter Index page for each part. To locate a desired 
chapter, simply fold back the manual slightly so that the 
outside edges of the pages are exposed. Find the black 


tab that aligns with the tab on the Chapter Index page 
and open to the desired chapter. 


Each chapter begins with an alphabetical index of 
subjects. Locate the desired subject and turn to the 
appropriate page. If the subject is broad, the chapter is 
divided into sections and a subject index of each section 


is also included. An alphabetical index of all subjects is 


located at the back of this manual. 
Each chapter ends with specifications, torque charts 
and special tools pertinent to that chapter. 


Warnings and Cautions 
Detailed descriptions of standard workshop safety 
procedures are not included in this manual. This manual 
does contain WARNINGS for some service procedures 


that could cause personal injury, and CAUTIONS for 
some procedures that could damage the vehicle or its 
components. Please understand that these WARNINGS 
and CAUTIONS do not cover all conceivable ways which 
service might be done or all possible hazardous con- 


sequences of each conceivable way. Anyone using ser- 


vice procedures or tools (whether or not recommended 
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by Jeep Corporation) must satisfy himself that neither 
personal nor vehicle safety will be jeopardized by the 
procedures or tools selected. 


Diagnosis and Repair Slmpllflcatlon (OARS) Charts 


In several places throughout this manual, Jeep Corpo- 
ratiOn's new Diagnosis and Repair Simplification 


(DARS) charts provide a graphic method of diagnosis 
and troubleshooting through the use of pictures and 


symbols. 
The DARS charts are different from the ones you 
have used before. They are not "go-no go" decision trees 


or tables. 


Cona1tion Possible Cause Correc t ion 


80371 A 
Instead. the new DARS charts use pictures plus a few 


words to help you solve a problem ... 


STEP 
SEQUENCE 
RESULT 


0 


--:... 


~,,~ 


c .au"O,.. 


0 0 NOf f0UCH 


~ NY Q fWE" 


1C M1 f!QN 


S Y $T t M•lll4~ 
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and symbols and words help guide you through each 
step .. . 


0 
CHECK 
CONNECT 
D ISCONNECT REPAIR OR 
REPLACE 


80371C 


The charts are divided into three sections: step, se- 
quence and result. Always start at the first step and go 
through the complete sequence from left to right. 


TU"N IGNtTION OH 


VOLTAGl 9lt'WliN 


4.IAN07 .9VOLn 


VOLTAGE. A80Vl 
! VOLTS 


CONNECT VOl.TMIETElt 
TOCOll-"OSITIVIE 
T'l!A"°"NAl. ANO 


TO GAOUNO 


80371 D 


A sequence could be checking pressure in all tires and 


inflating to specified pressures. If the problem is solved, 


the symbol § 
will send you to 8 . If the prob- 
lem is not solved, the symbol @ 
will send you 
through another sequence of checks which ends with a 
result and tells you the next step to go to. 


Work through each step of the DARS charts until the 
system is repaired 8 . 


Service Diagnosis Charts 
You will also find Service Diagnosis Charts through- 
out this manual. These charts list causes of specific 
problems in descending order of probability. It is more 
likely that a problem would result from the first listed 
"possible cause" than the fourth, for instance. 


Visual inspection often leads directly to the correct 
solution. All service procedures should begin with a 
careful visual inspection of any suspected part or 
assembly. 


Torque Information . 


Individual torque charts appear at the end of each 
chapter. Torque values are expressed two ways, Set-To 
and In-Use Recheck. The Set-To value is used when 
assembling components. The In-Use Recheck value is 
used to check pretightened items. 
Refer to the Standard Torque Specifications and Cap- 
screw Markings Chart in this chapter for torques not 
listed in individual torque charts. Note that torque spec- 


ifications given in the chart are based on use of clean 
and dry threads. Reduce torque by 10 percent when 
threads are lubricated with engine oil and by 20 percent 


if new plated capscrews are used. 


Standard Torque Specifications and Capscrew Markings Chart 


SAE GRADE 1 or 2 
SAE GRADE 5 
SAE GRADE 5 or 7 
SAE GRADE 8 


(Used Infrequently) 
(Used Frequently) 
(Used at nrnesJ 
(Used Frequently) 


CAPSCREW 
CAPSCREW HEAD MARKINGS 
BODY SIZE 
Torque 
Inches - 
Thread 
Torque· 
Torque 
Torque 


Ft·Lb 
Nm 
Ft-Lb 
Nm 
Ft·Lb 
Nm 
Ft·Lb 
Nm 


M•nufacturer's marks may very. 
1/ 4-20 
5 
6.7791 
8 
10.8465 
10 
13.5582 
12 
16.2698 
Th..-line markinos on heads 
- 28 
6 
8. 1349 
10 
13.5582 
14 
18.9815 
shown below, lor example, indi· 
5/ 16-1 8 
11 
14.9140 
17 
23 0489 
19 
25.7605 
24 
32.5396 
cate SAE Grade 5. 
- 24 
13 
17.6256 
19 
25.7605 
'27 
36 6071 
~ 
~,<"">) 
3/ 8- 16 
18 
24.4047 
31 
42.0304 
34 
46.0978 
44 
59.6560 
~ '~ 
IL:) 
- 24 
20 
27. 1164 
35 
47.4536 
49 
66.4351 
~ ~ 


7/1 6- 14 
28 
37.9629 
49 
66.435 1 
55 
74.5700 
70 
94.9073 
-20 
30 
40.6745 
55 
74 .5700 
78 
105.7538 


1/ 2-13 
39 
52.8769 
75 
101.6863 
85 
115.2445 
105 
142.3609 
- 20 
41 
55.5885 
85 
115.2445 
120 
162.6960 


911 6-1 2 
51 
69.1467 
11 0 
149.1380 
120 
162.6960 
155 
210.1490 
- 18 
55 
74.5700 
120 
162.6960 
170 
230.4860 
SAE 1or2 
SAE 5 
5/8-1 1 
d3 
112.5329 
150 
203.3700 
167 
226.4186 
210 
284.7180 
~ 


-18 
95 
128.8027 
170 
230.4860 
240 
325.3920 
~ 


3/4-10 
:05 
142.3609 
270 
366.0660 
280 
379.6240 
375 
508.4250 
-16 
115 
155.9170 
295 
399.9610 
420 
569.4360 


7/ 8- 
9 
160 
216.9280 
395 
535.5410 
440 
596.5520 
605 
820.2590 
' 
-14 
175 
237.2650 
-135 
589.7730 
675 
915.1650 


1- 8 
235 
318.6130 
590 
799.9220 
060 
8948280 
910 
12317780 
SAE 6or 7 
SAE 8 
-14 
?SO 
338.9500 
660 
894.8280 
990 
1342.2420 


70090 


I · i 


Torx-Head Fasteners 


Various sizes of internal and external hex-lobular 
rx) head fasteners are used as attaching hardware on 
merous components and assemblies in 1981 Jeep ve- 
hicles. Due to the ever-changing usage and application 


of automotive fasteners, Torx-head fasteners may not be 


identified as such throughout this manual. However, 


these fasteners may be removed or installed using Tool 


Set J-25359-C. 


Service Manual Improvements 


You are encouraged to report any errors, omissions, or 


recommendations for improving this publication. A 


form provided for this purpose is included at the end of 


this chapter. 


1981 MODEL JEEP VEHICLES 


CJ· Models · 


Two CJ models are available for 1981: the 83.5-inch 


wheelbase CJ-5, model 85, and the 93.5-inch wheelbase 


CJ-7, model 87. See figures A-1 and A-2. Beyond the 10- 
inch difference in wheelbase, CJ-5 and CJ-7 differ pri- 
marily in available options. CJ-7 models are available 


with an automatic transmission, soft top with metal 
ors, moulded hardtop and moon roof. These options 


e not available on CJ-5 models. 
The Renegade package continues to be offered on CJ 


models for 1981. The package features ''Tracker PG" 


L78x15 tubeless tires mounted on 8-inch wide, styled- 
steel wheels along with unique exterior and interior 


trim. 


The Laredo package is available on CJ models for 


1981. It includes unique exterior paint and decals; 


chrome front bumper, rear bumperettes, mirror heads 
and arms, and body side steps; 15-inch x 8-inch chrome 


styled-steel wheels with 9Rx15 "Wrangler" radial tires, 
and a deluxe interior with tachometer and clock. 
Ref er to the Power Train Combinations Chart in this 
section for engine and transmission availability. 


Cherokee Models 


For 1981, three Cherokee models are offered: the base 


2-door model 16, the Wide Track model 17, and the 
4-door model 18. See figures A-3, A-4 and A-5. 
The 2-door model 16 is a dual purpose vehicle in the 
sports/utility class featuring an all-steel top, front disc 
brakes and foldup rear seat as standard. 
The Wide Track model 17 features steel wheel opening 


extensions to accommodate L78x15 tubeless tires 


unted on B-inch wide, styled-steel wheels. 
The 4-door model 18 features the convenience of rear 


doors in a station wagon-type vehicle. The model 18 has 
the same grille and taillamps as other Cherokee models. 


GENERAL INFORMATION 
A-3 


Ag. A· 1 . CJ-5 Modal 


Ag. A-Z 
CJ-7 Modal 


A-4 
GENERAL INFORMATION 


Three trim packages are offered for 1981 Cherokee 
models. The "S" package is available on all Cherokee 
models. The Chief and Laredo packages are available on 
the model 17. All three packages feature deluxe interior 
trim and carpeting, chrome bumpers, and unique exte- 
rior trim. 
Ref er to the Power Train Combinations Chart in this 
section for engine and transmission availability. 


Fig. A-3 
Cherokee Modal 16 


Ag. A-4 
Charokaa Modal 17 


Fig. A-5 
Charokaa Modal 18 


Wagonaar Modal 


For 1981, one W agoneer model is offered: the model ( 


15. The 4-door Wagoneer station wagon features deluxe 
interior trim and carpeting, chrome bumpers, power 
steering, and automatic transmission with Quadra-Trac 
full-time 4-wheel drive as standard. A luxury trim pack- 
age, the Limited, is offered. It features a leather and 
corduroy interior, unique exterior woodgrain with vinyl 
surround mouldings, and forged aluminum wheels. See 
figure A-6. 


Refer to the Power Train Combinations Chart in this 
section for engine transmission and transfer case 
availability. 


Fig. A-6 
Wagonaar Modal 15 


Truck Models 


The truck models are available in two series: the J-10 
Series model 24, 25 and 26, and the J-20 Series model 27 


(figs. A-7, A-8 and A-9). 
The J-10 models differ from the J-20 model in gross 
vehicle weight (GVW) ratings. For 1981, the J-10 Series 
GVW for models 24, 25 and 26 is 6200 while the J-20 
model 27 GVW remains at 6800 with optional GVW ?f 
7600 and 8400. 
The Truck models are also identified by wheelbase. 
Ylodels 2-1 and 25 have a 119-!nch wheelbase; models 26 
and 27 have a 131-inch wheelbase. The following chart 
outlines Truck differences 
o ~· wheelbase and GVW 


ratings. 


Truck Model Identification 


C_ ' l l Series 
Model 
Wheelbase 
Gross Vehicle Weight Rating 


Number 
(Inches) 
Standard 
Option 1 
Option 2 


J-10 
24 
119 
6200 
- 
- 
J-10 
25 
119 
6200 
- 
- 
J-10 
26 
131 
6200 
- 
- 
J-20 
27 
131 
6800 
7600 
8400 


60532 


Three trim packages are available on Truck models: 
Custom, Honcho and Laredo. The Custom package is 
available on all Trucks and features deluxe interior and 


exterior trim. The Honcho package is only available on 


model 25 and features denim interior, un1que exterior 


trim, and 10-inch by 15-inch tires mounted on 8-inch 
wide, styled-steel wheels. 
The Laredo package is available on 1981 J-10 model 25 
Trucks. The package includes unique exterior paint and 
decals, 10-inch by 15-inch radial tires mounted on 8-inch 


wide chrome styled-steel wheels, chrome rear step 


bumper, and deluxe interior. 
Refer to the Power Train Combinations Chart in this 
section for engine and transmission availability. 


Fig. A-7 
J-1 O Truck Modal 24 


Fig. A-8 
J-1 O Truck Modal 25 
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Fig. A-9 
J-20 Truck Modal 27 


VEHICLE IDENTIFICATION 


Vehicle Identification Plate 


A metal vehicle identification plate is affixed to the 
left-hand side of the dash panel under the hood (fig. 


A-10). The plate shows the Sales Order Number; the 
Vehicle Identification Number (VIN); Special Sales 


Request & Order (SSR & 0) Number; Paint Option 


Number; Trim Option Number; and the Jeep Model 


Number. 


JEEP CORP. 


0 
TOLEDO, OH USA 


I Sales Order No. I 


D 


.-----~ 
Paint 
Ootion No. 


Vehicle Identification 


IVIN) Numoer 


• 0 isregard - 
for factory use only 


SSR & 0 No. 


Trim 


Option No. 


Jeeo 
Model No. 


Fig. A-10 
Veblcla ldantlflcatton Plata 


Vahlcla Identification Number !VIN) 


0 


60534 


All Vehicle Identification ~umbers contain 17 charac- 


ters in a combination of letters and numbers that oro- 


~·ide specific information about the vehicle. VIN's fo~ all 
Jeep vehicles can be decoded ilsing the following chart. 
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VIN Decoding Chart 


GVWA 


C 
MPV 
E 
ExPOt'I L.MO 
F 
E•oort AMO 


T 
Truck 
0 
lnc:omol•t• Vefttel• 


MllQ . COUNT"Y 
I 


UnueoStH" i 


TA ANS. ORIVI! 
,_ 


M 
&.SQeed ,,..N.o_. 
Fir 
G 
" 
B 
,.,.u10tl'MIC Flnot" 
c 
< 


Tr-'•C:.. 


;::.,., Time 


?yf or Full T ime 


-~ "..l• I Time 
?mor Full r.m~ 


~rime 


c 


I ~ 


p 
s 
y 


~ . s,as1 


CJ 01861 


CJ·7187J 


CJ·81881 
CJ-51851WfE.O.S. 


CJ'61861WIE.O.S. 


CJ· 11871WIE.O.S. 


CJ·81881WIE.O.S. 


Cl'l ... OkM °' .. 1 t 17) 


O'lltf'OllM l.M.00 i 171 


Chetok .. 116) 


Chltf'OllM 1171 
cn ... okM t 181 
Chef'Oto:ff091 
N~t1J . 
1 4 . 
1SI 


J· IO Truu 124. 25. 261 


Trvck J-20 t 271 


Truck J·20 t27110o1I 


Truu J-20 1271 IOoll 


GVWA U.S. GV'l'A ~ 


3750 itK. 


.'.;7S0 1bt. 


37'50 lbs. 


J7501t>S. 


4150 IOS. 


4150 lbl. 
4 15()Jt>s. 


;tfSQ lbt. 
62001t>S. 


0200 lbs. 


6200 lbl. 
6200 lbs. 


0200 lbs. 


6200 ttn. 


6200 lbt. 


6200 lbs. 


6800 lbs. 
7600 IOS. 


S.00 lbs. 


27 10 ltg. 
2710 kq. 


:110 ki;. 


2710 kq. 


2 710 lttJ. 


2710 ltq, 


2710 lr.9. 
2710 lr.9. 


'i .. .:. ... "°' ro 
~.cl'I ...,,,_,. ... '"' • ..,..;i.e 


; ..- ~·• ·u•- """"- 
•1< .ocr'"4' ..... - 
- 
... ""., • •IU<r ......:! 1 ... .- 10 
""..C:" ._IHf 
·· r ...... _,,_ '°" ,, ,.. ,_ roo--. 


fAk(I 
,., 
" 
r.J 


" 


q 
.,. 


..;.J 
C·J 
... 
,. .•. . .. 


; .5 
... 
.., 


.. . J 
... . .. 


-:.1 
... 
, .• 
... 
•;.i 


STE!" 


2 
'.' .lhDI¥ I,_. __.,. - 
!Of' •-.ft 


:• w-.1 .. " ' 
, ,., 
~ .,.oe .. _olo< .. 00<' 


. _ ... _ 
Oy I ... -..ir !Ctot IOl'C<I- 


·:• ''" r.-u . ...._.t...,, ffte-1.. 


, .i.10 .. 0 . 


T&eLtH 
0.-.aw 
..,...fl'_ 


'>I 
i 
l "d 
1 


E 
Auront•UC: · Cotumn 
A 
J 
N 
~SOH<I Mmu.a.1 • Fi r 


;:,.,, ,,,,.. 


?art~ Fu11 Time I 


I MODEL Yl!AA I 


I s 
1981 
I 
I 


I PLANT CODE I 


IT 
i oll'OO I 


l 


l t CI 
6 
-l•,. 
s 


'" 
i!'I 
l 


''" 
i 
~! ft 
10 
i"' lcn«• d•U 
0 


' 111• 
9 


r . ...,~ 
~C:1-;:: 


1 


=:==~a 


1 :z::B=::=T:::i:=o===o===o===o:=o==~----,, 
..,_ 
..... 
Bodv Tv.- 


W~nHr 
MPV 
.l-OrWaqon 


'ltO\ 
4 


: 21.. 
1 


·1:11 
6 
·4,,. 
s 


' Su• 


-~ ,,. 


COMPANV/MAt(E 
j 


J ... o COt"oor•11ort1Jno I 


24 


25 
"' 
27 


B 
151 Cuo.c '"· 2V 
14 
L 
232 ~OIC I". 2V 
15 


C 
258 Cuoic In. '2..,1 
iO 


H 
304 CuOIC I" . 2V 
N 
360 ~OoC I" . 2V 
F 
Din .. 145 Cuoic 1" 


Lo- ..... 
""- 


J·lO 
Soot't SiOe 
119 .. WB 


P/U 


J- 10 
Std. PIU 
119"WI 


J-10 
Std. PfV 
1Jl'"W8 
no 
Sid. PIU 
1J1 .. W8 


17 
•• 
19 


C.b ,, .. 


Hl< 


2-0r 
2·0r 


2·0r 


Special Sales Request and Order ISSR & OJ Number 


,,....,.., 
MPV 
w~""" 
~•v 


Ciif'fO••• 
M PV 
Chf!TOltH 
MPV 


Chf'fOltff 
MPV 
Chf!TOltff 
.\ 1PV 
I ..... 
,.,._ 


HVCW-.ilte 
r 
Lo- 
I 
SS 
c.;.s 
"-""'"' 
... CJ .. 
i-tvdrau1ic 
87 
CJ- 7 


~llUllC 
88 
CJ·8 


Certain Jeep vehicles are built to special order with 
other than standard parts or equipment. To assist the 
dealer in ordering correct replacement parts, an SSR & 
0 number is assigned and a permanent record of the 


deviation is maintained by the factory. The SSR & 0 
number is embossed on the Vehicle Identification Plate 
as shown in figure A-10. 


Parts ordering procedure for SSR & 0 parts is de- 
tailed in the Jeep Parts Catalog. 


Paint Option Number 


The Paint Option Number is embossed on the Vehicle 
Identification Plate in the location shown in figure A-10. 


Paint is not available from the factory. All colors 


shown below are available from Ditzler or DuPont paint 
jobbers by requesting the paint intermix formula. All 
colors are available from Sherwin-Williams in factory 


package cans. Option No. 999· indicates special paint. To 
obtain information on specfaf paint, contact your Jeep 
Parts Distribution Center· and provide the Vehicle Iden- 


tification N umber(VIN). 


Trim Option Number 


The-Trim Option Number- is embossed on the Vehicle 


Identification Plate as shown in figure A-10. Consult 
your Jeep Parts Catalog for trim ordering procedure. 
Special trim is indicated by trim option number 999. To 
obtain information on special trim, contact your Jeep 
Parts Distribution Center and provide the Yehicle Iden- 
tification.Number (VIN). 
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Paint Option Numbers 


Paint Option Number 
Color 


98 
Olympic White 
P1 
Classic Black 
lL 
Steel Gray, Met. 


lA 
Montana Blue 
18 
Moolight Blue 


lC 
Sherwood Green,. Met. 
10 
Autumn Gold 
OK 
Cameo Tan 


lE 
Copper Brown, Met. 


lH 
Chestnut Brown. Met. 
OM 
I 


Dark Brown, Met. 


lM 
Oriental Red 


lJ 
I 


Vintage Red, Met. 


1K 
Deep Maroon, Met. 


Safety Certification' Slicker 


60535 


80379 


A safety sticker is placed on all vehicles to show that 
they meet federal motor \·ehicle. safety certification 


standards (fig. A-11}. It lists the VIN, month a.lfd year 
built, Gross Vehicle Weight Rating, ~G-¥WR);. and Gross. 


Axle Weight Rating (GA WR). 
. 
. 


The sticker- is- located on the inside. panel directly 


below the door opening on the drivers side on CJ-5 and 


CJ-7 models. On Cherokee, Wagoneer and Truck models, 


it is on the door lock pillar on the driver's side. 


KEYS AND LOCKS 


Two square-headed and two oval-headed keys are pro- 


vided, as appiicable. with each vehicle. The square- 
headed (code 0) key operates che ignition switch. front 
door locks. and Cherokee/Wagoneer tailgates. The oval- 


( 


····:··.·.·.·.···· 
... 
. .. . 
·.;-: .. 


80384 


Fig. A-11 
Safety Sticker 


headed (code E) key operates the glove box lock. Each 
key has a code number stamped on the knock-out plug. 
In the event a key is lost, a new key can be made by 
converting the key code number to a key bitting number. 
Key bitting numbers can be obtained from a key cutting 
machine. manufacturer's cross-reference list or by con- 
tacting your Zone office. 
If a key is lost and the key code number is un· 
known, the correct number can be identified by the 
Zone office from the vehicle identification number. 
If the ignition key is lost and the key code number is 
ot available, a new key can be made by removing a 
aoor lock and taking it to a locksmith. The locksmith can 
determine the key bitting by inserting a blank key into 
the lock cylinder and cutting the blank to match the 
tumblers. 
If the ignition switch lock is defective and the key is 
available, the cylinder and individual tumblers can be 
ordered and matched to the existing key. To determine 
the tumbler arrangement, place the key over the tem- 
plate (fig. A-12). Starting from the left, read across the 
horizontal lines and record first digit (number 1 posi- 
tion) of the key code. Continue this process for sub- 
sequent numbers 2 through 5. 


NOTE: The tem.pl,ate shown in figure A-12 may be used 


to determine the key bitting code of a key for which the 


key code number is unknown. 


POSITIONS 
12345 
[Jo 
} 
l!l! 
1 


y~; ~) 
; :~rr 


KEY CODES 


41049 


Fig. A-12 
Kay Coding Template 
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TOWING 


General 


A conventional towing sling is recommended for use 
on all Jeep vehicles because of its stability and reduced 
likelihood of damage. The following instructions apply 
only to this device. When using other than sling-type 
towing equipment, be sure to follow the manufacturer's 


instructions. 
A safety chain system that is completely independent 
of the lifting and towing attachment must be used. Be 
careful when installing safety chains so that they do not 
damage the vehicle. 
If additional ground clearance is required, a towing 
dolly may be used. The end of the vehicle to be placed on 
the dolly should be lifted with the same equipment as 
when towing. 


CJ Models 


Front Towing-front End Raised 


Part Time Transfer Casa 
Do not exceed a towing speed of 30 mph ( 48 km/h) and 
do not exceed a towing distance of 15 miles (24 km). 
Index and disconnect rear propeller shaft or place a dolly 
under rear wheels. 


Rear Towing-Rear End Raised 


Part Time Transfer Casa 
Do not exceed a towing speed of 30 mph ( 48 km/h) and 
do not exceed a towing distance of 15 miles (24 km). 
Index and disconnect front propeller shaft or place a 
dolly under front wheels. 
If ignition key is available, turn ignition to Off posi- 
tion to unlock steering column. Clamp the steering 
wheel in the straight-ahead position. Do not use the 


steering column lock as a substitute for a clamping 


device ~ 


If ignition key is not available, place front wheels on a 
dolly. 


Cherokee-Wagoneer-Truck Models 


Front Towing-Front End Raised 


Part Time Transfer Casa-Manual Transmission 
Do not exceed a towing speed of 30 mph ( 48 km/h) and 
do not exceed a towing distance of 15 miles (24 km). 


(1) Shift transmission into gear and the transfer 
case into N (Neutral). 


Part Time Transfer Casa-Automatic Transmission 
Do not exceed a towing speed of 30 mph ( 48 km/h) and 


do not exceed a towing distance of 15 miles (24 km). 


(1) Shift automatic transmission into Park. 


(2) Shift transfer case into Neutral position. 


A-8 
GENERAL INFORMATION 


Qu1dn-Tnc-Autom1tlc Tnnsmlsslon 


Do not exceed a towing speed of 30 mph (48 km/h) and 
do not exceed a towing distance of 15 miles (24 km). 
(1) Turn ignition switch to Off position to unlock 
steering wheel. 
(2) Shift automatic transmission into Park. 
(3) Shift transfer case into Neutral position. 


Rear Towing-Rear End Raised 


P1rt Time Tnnsflr Cue 
M1nU1I Tnnamlulon 


Do not exceed a towing speed of 30 mph ( 48 km/h) and 
do not exceed a towing distance of 15 miles (24 km). 
If ignition key is available, turn ignition to Off posi- 
tion to unlock steering column. Clamp the· steering 
wheel in the straight-ahead position. Do not use steering 
column lock as a substitute for a clamping device. Shift 
transmission into gear and transfer case into Neutral.. 
Turn selective drive hubs to 4 x 4/LOCK position. ·· · 


If ignition key is not available, place front wheels on a 
dolly. 


P1rt Time Tnnsfer Case-Autom1tlc Tnnsmlalon 


Do not exceed a towing speed of 30 mph (48 km/h) and 
do not exceed a towing distance of 15 miles (24 km). 
If ignition key is available; turn ignition to Off posi- 
tion to unlock steering column. Clamp the steering 
wheel in the straight-ahead position. Do not use steering 
column lock as a substitute for a clamping device. Shift 
transmission into Park and transfer case into Neutral. 
Turn selective drive hubs to 4 x 4/LOCK position. 
If ignition key is not available, place front wheels on a 
dolly. 


Qu1dn-Trac-Autom1tlc Tnnsmlsslon 


Do not exceed a towing speed of 30 mph ( 48 km/h) and 
do not exceed a towing distance of 15 miles (24 km). 
If ignition key is available, turn ignition to Off posi- 
tion to unlock steering column. Clamp steering wheel in 
the straight-ahead position. Do not use steering column 
lock as a substitute for a clamping device. Shift trans- 
mission into Park and transfer case into Neutral 
If ignition switch is not available, place iront wheels 
on a dolly. 


Safety Precautions 


• Whenever possible, tow the vehicle from the rear to 
prevent damage to the transmission or rear axle. 
• Secure loose or protruding parts of a damaged 
vehicle. 
•The end of the vehicle being towed should be lifted a 
minimum of four inches off the ground. Check oppo- 
site end for adequate ground clearance. 
•Always use a safety chain system that is indepen- 
dent of the lifting and towing attachment. 


•Do not allow any of the towing equipment to bear on 
the fuel tank. 
( .. . 


• Do not go under the vehicle while it is lifted by the 
towing equipment. 
•Do not allow passengers to ride in a towed vehicle. 
•Always observe all state and local laws regarding 
such items as warning signals, night illumination, 
speed, etc. 
•Do not attempt a towing operation which . could 
jeopardize the operator, any bystanders or- other 
motorists'. 


CJ Models 


Front (Refer to Figura A-13) 


(1) Attach J-hooks over axle outboard of springs. 
(2) Place tow bar under spring shackles. 
(3) Attach safety chains around spring shackles. 
t 
,,._,s 


Flg. A-13 
Front Towing-CJ Models 


Raar (Refer to Flgura A-14) 


(1) Attach J-hooks around axle outboard of springs. 


(2) Place tow bar under bumper plate. 


(3) Attach safety chains around spring shackles .. 


CAUTION: To prevent damage· to drive line membenr 
shift the trrmsmission and tmrtsfercaseinta tire correct· 


position as outlined in the general towing_ instrocti.ons. 


Fig. A-14 Rau Towing-CJ Modets 


( 


t 


' 


Cherokee and Wagoneer Models 


ont (Raf er to Figura A-15) 


(1) Attach J-hooks around axle outboard of shock 
absorbers. 


(2) Place towbar under spring shackles. 


(3) Attach safety chains around spring shackles. 


CAUTION: To prevent damage to drive line members, 


shift the transmission and transfer case into the correct 
position as outlined in the general towing instructions. 


Ag. A-15 
Front Towing-Cherokee and Wagonm Models 


R11r (Refer t~ Rgura A-16) 


(1) Attach J-hooks around axle outboard of shock 
absorber brackets. 


(2) Place towbar under bumper. 


(3) Attach safety chains around frame rails. 


CAUTION: To prevent damage to drive line members, 


shift the trans-mission and transfer case into the correct 
position as outlined in the general towing instructions. 


Fig. A-16 
Rear Towing-Cherokee and Wagonaar Models 
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Truck Models 


Front (Refer to Figura A-17) 


(1) Attach J-hooks around axle outboard of shock 
absorbers. 


(2) Place towbar under spring shackles. 


(3) Attach safety chains around spring shackles. 


Ag. A-17 
Front Towing-Truck Models 


Rear (Refer to Figura A-18) 


(1) Attach J-hooks around axle outboard of shock 
absorbers. 


(2) Place towbar under frame cross rail. 


(3) Attach safety chains around spring shackles. 


CAUTION: To prevent damage to drive line members, 
shift the transmission and tra11sfer ca.se into the correct 
position rl.'; outlined in the ge11eral towing instructions. 


Ag. A-18 
Rear Towing-Truck Models 
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CONVERSION OF ENGLISH ANO METRIC MEASURES 
Cubic Centimeters to Liters: To change centimeters 


Cubic Centimeters to Inches: To change cubic cen- 
timeters to cubic inches, multiply cubic centimeters by 
0.061 (cc x 0.061 equals cubic inch). 


to liters, divide by 1000 (simply move t he decimal point (. 


three figures to the left). 
Liters to Cubic Centimeters: To change liters to cu- 
bic centimeters, move the decimal point three figures to 
the right. 
Cubic Inches to Centimeters: To change cubic inches 
to cubic centimeters, multiply cubic inches by 16.39 (cu- 
bic inch x 16.39 equals cc). 
Liters to Cubic Inches: To change liters to cubic 
inches, multiply liters by 61.02 (liter x 61.02 equals cubic 
inches). 
' 


Cubic Inches to Liters: To change cubic inches to 
liters, multiply cubic inches by 0.01639 (cubic inches x 


0.01639 equals liters). 


Miles to Kilometers: To change miles to kilometers, 
multiply miles by 1.609 (miles x 1.609 equals 
kilometers). 
Kilometers to Miles: To change kilometers to miles, 
multiply kilometers by 0.6214 (kilometers x 0.6214 
equals miles). 
Pounds to Kilograms: 1 pound equals 0.4536 kg. 
Kilograms to Pounds: 1 kg equals 2.2046 pounds. 


General Dimensions (Inches) 


' 
w~..., 
Truck Models 
CJ Models 
Cherok• Models 
Models 
J-10 Serie 
J-20 s.n • . 


CJ·5 
CJ·7 
Model 16 
Model 17 
Modet 18 
Model 15 
Model 25 
Model 26 
Model 'X1 
2-0r. 
2-0r. 
4-0r. 


Wheelbase 
83.51212.01 
93.51237.5) 
108.71276.11 
108.71276. 11 
108. 71276. 11 
108. 71276.11 
118.71301 .51 
130.71332.01 
130.71332.01 


Overall Length 
138.41402.31 
147.91375.71 
183.51466.1 I 183.51466.1 I 183.51466.1 I 183.51466. 11 
192.51489.01 
204.51519.41 
204.51519.41 


Overhang 
Front 
23.5159. 71 
23.5159.71 
29.9175.91 
29.9(75.91 
29.9175.91 
29.9175.91 
29.9175.91 
29.9175.91 
29.9175.91 
Rear 
31 .4179.81 
30.9178.51 
44.91114.0I 
44.91114.01 
44.91114.01 
44.91114.01 
43.91111 .51 
43.9111 1.51 
43.91111 .51 


Overall Width 
68.611 74.21 
68.61174.21 
75.61192.01 
78.91200.41 
75.61192.01 
75.61192.01 
78.91200.41 
78.91200.41 
78.91200.41 


Overall Height 
- 
- 
66.91169.91 
67.61171 .71 
66.91169.91 
66.71169.41 
69.31176.01 
69.1I175.51 
70.71179.61 
Open Body 
67.61171 .71 
67.611 71.71 
- 
- 
- 
- 
- 
- 
- 
Soft Top 
71.41181 .41 
71 .31181 .11 
- 
- 
- 
- 
- 
- 
- 
Hard Top 
71.31181 .11 
70.51179.11 
- 
- 
- 
- 
- 
-· 
- 
Step He79ht 
. 


Front 
27.0168.61 
26.1166.31 
19.9150.51 
20.7152.61 
19.9150.51 
19.9150.51 
20. 7152.6) 
20.7152.6) 
22.1156. 11 
Rear 
- 
- 
- 
- 
20.8152.8) 
20.8152.81 
- 
- 
- 


Front Tr@ad 
5 1.51130.81 
51 .51130.01 I 59.411so.91 
65.4(166.1 I 
59.41150.91 
59.41150.91 
63.311 60.81 
63.3 1160.81 
64 .61 164.11 


Rear Tread 
50.0( 127.01' 
50.01 127.01 
57.81146.81 
62.3I 158.21 
57.811 46.81 
57.81146.81 
63.81162.11 
63.81162.11 
65.91167.41 


Mi nimum Ground Clearance 
6.9 (17.51 I 6.91 17.5i 
7. 71 19.61 
8.6121.81 
7.71 19.61 
7.7119.61 
7.7119.61 
7. 7119.61 
3. 1120.61 


Mi n. Turn ing Diameter-feetlm ) 
33.5(10.21 
35.9110.91 
37.7 111 .51 
39.4(1 2.01 
37.7111 .51 
37.71 11.51 
40.6112.41 
44.5( 13.61 
44.5113.61 


Effective Ll!g Room 
Front 1 Accelerator) 
37.9196.31 
39.1199.31 
41 .61105.7) 
4 .161105.71 
41.61105.71 
41 .61105.71 
41 .61105.71 
41.6(105.71 
41 .61105.71 
Rear {M in imum I 
30.5 (77 .51 
35.0lc8.91 
37.0194.01 
37.0(94.01 
37.0194.01 
37.0194.01 
- 
- 
- 
Hip Room 
Front 
55.41140.71 
53.81136.71 
60.51153. 71 
60.5(153.71 
60.51153.71 
60.51153.71 
60.51153.71 
60.5(153.71 
60.51153.71 
Rear- 
36.0 191 .41 
36.0191 .41 
60 .91 154.71 
60.9(154.71 
60.9(154'.n 
60.9(154.71- 
- 
- 
- 
Shoulder Room 


" 
Front, 
-- 
~ 
55.41140.71 
53.81136. 71 
58.31 148.11 
58.3(148. l) 
58.3(148.H 
58.lt 148. it· 
58.Jl 148. 11 
' 58.3ttCtl- ; 58'.~148 . l)· 
Reel" 
55.4(140.71 
56.311 43.01 
58.31148.1 I 
58 .311 48.11 
58.31148.1 I 
58.31148.11 
- 
- 
- 
EJfectiv• Head Room- 
- 
.. 


Front 
- 
- 
38.0196.51 
38.0196.51 
38.0196.51 
38.0196.5) 
40.21102.1) 
40.21102. 1 I 
40.21102.1 1 
Soft Top 
39.81101 .11 
40.6( 103.11 
- 
- 
- 
- 
- 
- 
- 
Haro Top. 
. 40.81103 .61 
39.91 101 .31 
- 
- 
- 
.. 
. 
- 
- 
- 
- 
Rear Hard rap 
. 40.9(103.91 
39.61100.61 
37.2194.51 
37.2194.51 
37.2194.51 
37.2194.51 
- 
- 
- 
Cargo Floor Height 
25.2164.01 
25.1 (63.81 
24.9(63.21 
25.6165.01 
24.9163.2}. 
24.7162.71 
26.8(68.0l. 
26.4(67.01· 
28.2171.61 


Cargo CaoacitV·ClJbic feet ( ) 
10.21288.81• 
13.61385.11" 95.112692.91. 95.112692.91· ·95. 112692.91. 95.112692.9)• 67 .011897.21 
76.612169.11 
76.6(2169. !.I 
Cargo Space 
- 
Overall t:Angtl>- 
.. 
- 
- 
- 
- 
- 
- - 
- 
86.5(n9:7T 
98.Sl25D.21' 
98.51250.21· 
Ll!nqt!T' at Floor 
40.2(102. 11 
46.81118.91 
81 .61207.31 
81.61207.31 
81 .6(207.3) 
81.6(207.3) 
83.6(212.:ll 
95.6<247.81 
95.6(242.8t 
Widtft· at WhHlhousa 
36.0(91.41 
36.0191 .41 
. 44.31112.51 
44.3(112.51 
44,3(112.5)0"' 44.31112.5) 
50.0t127.ill. 
50.0trZT.O~ .. 50.0(l2"7'.0J .. 
\'Vidm· .,.-Floor· 
. 36.0(91 .41 
36.0(91.41 
60.9( 154. 71 
60.91154.7) 
so-.9n 54. 7t 
60.91154.n · 
sa:ot1n.11 .. 
68.0(177.71- , 88.0(172'.71 
- Widttt-otTailgate Ooeninq 
35.8(90.91 
34.5!37.6) 
54.9(139.41 
54.91 139.41 
54.9(139.4) 
54.91139.41 
57.21145.31 
57.21145.Jl 
i,..57.2l145.3) 
He1gm of Sides and Tailga«e- 
- 
- 
- 
- 
.. 
- 
.•. 
- 
20.Si52 .. 1l 
· 
·20:~ 
..... io.5152:.1"' 


.. 
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Metric System-SI 


( 
The International System of Units (Systeme International d'Unites) officially abbreviated 
"SI" in-all languages - the modern metric system 


EXAMPLES OF 
METRIC UNIT 
SYMBOL 
QUANTITY 
EXAMPLES OF 
METRIC UNIT 
SYMBOL 
QUANTITY 
APPLICATIONS 
APPLICATIONS 


Length 
Dimensions 
meter 
m 
Celsius Temperature 
General use 
degree Celsius 
oc 
Tire rolling 
circumference 
Thermodynamic 
General use 
kelvin 
Turning circle/ 
Temperature 
radius 
Braking distance 
Electric Current 
General use 
ampere 
A 
milliampere 
mA 
Gre111r than 999 
microampere 
µA 
meter 
kilometer 
km 
Dimensions 
millimP.ter 
mm 
Potemial Difference 
General use 
kilovolt 
kV 
Depth of surface 
(Electromotive 
volt 
v 


finish 
micrometer 
um 
Force I 
millivolt 
mV 
microvolt 
µV 
Area 
Glass & Fabrics 
square centimeter 
cm2 
Brake & Clutch 
Electric Resistance 
General use 
megohm 
Mn 
linings 
kilohm 
kn. 
Radiator area etc. 
ohm 
a 


Small areas 
square millimeter 
mm2 
Electric Capacitance 
General use 
larad 
F 
microfarad 
µF 
Volume 
Car Luggage Capa· 
picofarad 
pF 
city 
cubic meter 
m3 
Engine Capacity 
liter 
I 
Fuel Consumption 
Vehicle performance 
liter per 100 kilometer 
1/100 km 
Vehicle fluid 
capacity 
cubic centimeter 
cm3 
0 ii Consumption 
Vehicle performance 
liter per 1000 kilometer 
1/1000 km 


Volume Flow 
Gas & Liquid 
liter per second 
l/s 
Stiffness 
Linear stiffness 
kilonewton merer 
kN/m 


Time Interval 
Meuuremem of 
second 
Tire Revolutions 
Tire Dara 
revorution per kilometer 
rev/km 


. elapsed time 
minute 
min 
hour 
Pressure 
nre 
kilo pascal 
kl'a 
day 
Coolant 
Lubricating o ~ 
Velocity· 
~· 
GeMrai USI 
meter per second 
m/s 
Fuel Pllllll> delivlfv 
Road speed 
kilometer per nour 
km/h 
Engine compression 
Manifold 
Accell!ration &, 
General use 
meter per second 
m/s2 
Brake line (h'fdraulic} 
Deceleration 
squared 
Car heating & 


ventilation 
Frequency 
Electronics 
herrz 
Hz 
Barometric pressure 
kilohertz 
kHz 
megaher.tz 
mHz 
Luminous Intensity 
Sulbs 
t:?ndela 
cd 


Rotational 
General use 
revolution per mrnute 
rpm 
Accumulator 
Banery 
amoere hour 
A·h 
Speed 
revolution per second 
rps 
Storage Rating 


Mass 
Vehicle.mass. 
megagram 
t.pttoad rating 
Gentn1t use 
kilogram 
kg 
U.S.AJMETRIC COMPARISON 
Small.masses. 
gram 
QUANTITY 
USA 
METRIC - SYMIOL 
milligram 
mg 
Le09th 
Inch· Foot-Mile 
Me tor 
m 
Density 
General use 
kilogram oer cuoic meter 
kgim3 
Weight ( massl 
Ounce-Pound 
Kilogram 
Kg 
gram per cubic 
Area 
Square inch/ Foot 
Square Meter 
m2 
centimeter 
g/cm3 
Volum~ry 
Cubic inch/ Foot 
Cubic Meter 
m3 
kilogram per liter 
kg/I 
·LiQuid 
Dunce-f'int·Ouatt·Gallon 
Liter 
I 
Velocity 
FHt Per Second 
Meter per Second 
mis 
Force 
Pedal efforr 
newton 
N 
Road Speed 
Miles l'!r Hour 
Kilometer per Hour 
km/h 
Clutch spring force 
Farce. 
Pound·Mirce. 
Newton 
N 
Handbrake !ewer 
··· Torqw 
fffto.l'oundr 
Newton merer · · 
N·m 
effort etc. 
Power 
Hor~ower 
Kilowen 
kW 
~ 
Pautlds l'tr Sq-. I ncJt 
Kilopasul 
kPa 
Momem of Force· 
Torqur 
newton meter 
N-m 
Tfmiiemure 
D..- Fllnnlleit 
Degrees Kll.nn 
K . 


(Torqurtl 
and Celsius 
oc 


Po-. Hnt 
G1nml use 
Wiit 
w 
Flow Rm 
9tNlls 
kilowtlt 
kW· 


Alt•nator OUtpUI 
Elll)ine performance 
SlllUr performance 
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GENERAL INFORMATION 


Seri• 
GVRW 
Engine 
SR-4 


Open 
4-151-2V 
s 
CJ-7 
Body 
Model 87 
3750 
6·258·2V 
s 
93.5 Inch 
W/EDS. 
Wheelbase 
4/50 
8·304-2V 
( 1) 


Open 
4·141-2V 
s 
CJ-5 
Body 
Model 85 
3750 
6-258-2V 
s 
83.5 Inch 
W/EDS. 
Wheelbase 
4/50 


(1) 
8-304-2V 


Notes: 


(1) With Extra Duty Suspension 


Power Train Combinations-1981 CJ Models 


Transmission 


T-176 
A 


I NA 


s 
NA 
s 
NA 


904 
s ' 
999 


s 
999 


Transfer Case 
Clutch 
Axle Ratio 


300 
QT 
(in.I 
s 
o 
s 
NA 
9.250 
3.73 


s 
NA 
10.50 
2.73 j 3.31 


s 
NA 
10.50 
2.73 
3.31 


s 
NA 
9.250 
3.73 


s 
NA 
10.50 . 2.73 
3.31 


s 
NA 
10.50 
2.73 
3.31 


Abbreviations: 


·B.C. ·Bolt Circle 
GVWR • Gross Vehicle Weight Rating 
0 - Optional Equipment 
QT · Quadra-Trac 
S ·Standard Equipment 


Trac- 
Lok 


o 


0 


·Axle Modal 


Front Rear 


Dana 


30 
AMC/ 
Open Jeep 
End 


Dana 


30 
AMC/ 
Open Jeep 
End 


Power Train Combinations-1981 Cherokee-Wagoneer-Truck Models 


Transmission 
Series 
GVWR 
Engine 


6-25B-2V 


Cherokee 
( 1) 


Models 16, 
17 & 1B 
6200 
16B.7 Inch 


Wheelbase 


8-360-2V 


Wagoneer 
6-258-2V 


Model 15 
(1) 
6200 
109 Inch 


Wheelbase 
8-360-2V 


J-10 Truck 
6-25B-2V 
Mod.24&25 
(1) 
119 Inch 
Wheelbase 
6200. 


Modet 26 
131 Inch 
8-360-2V 
Wheelbase 


6800 


J-20 Truck 
IStd.l 
Model 27 
7600 
8-360·2V 
130.7 Inch 
(Opt.I 


Wheelbase 
8400 
IOpt.l 


Notes: 


(1) NA California 
(21 Tr•c-Lok avmilable with all ratios. 
(31 NA with QT 


176 
T·l8 
4M 
4M 


S(l l 


S(1) 


0(1) 


0(1) 


Sill 


S(l) 


5(1) 


(41 Manual Transmiaion/Part-Tima Transfer Case 


(51 Automatic Transmission/Part· Time Transfer Case 


(6) Autom8tic Transmission/Cuadra-Trac 


727 
Auto. 


0(1) 


0 


Sil I 


s 


0(11 


0 


0 


Transfer Case 
Clutch 
Axle Ratio (2) 
Trac· Lok Axle Model 


208 
QT 
(in.) 
2.73 3.31 


S(l) 
11.0 
s 
0(1) 


S(l) 
11.0(1) 
s· 


S(4) .. 
0 
S(5)(6 015H6) 
0(1) 
11 .0 


S(l I 
s 
0 
0(1) 
11 .0 
s 
S(1l 
11 .0 
S(4) 
5(51(6) 0(5)(6 
0(1) 


S(l l 
11 .0 
5(4) 


st5H6l 0(5)(6) 


0 


5(1) 
11.0 


0 


Abbreviations: 


B.C. · Bolt Circle 
GVWR • Gross Vehicle Waight Rating 


NA - Not Available 
0 · Optional Equipment 


S · Standard Equipment 


3.73 
(3) 
Front Rear 


0 


Dana AMC/ 
Open Jeep 
End 


0 


Dana AMC/ 
0 
Open 
End 
Jeep 


0 
Dana AMC/ 
Open 


s 


End 
0 


Dana 
0 
Open 


End 


•Model 17 


•*Models 16 and 18 


Jeep 


Dana 
60 


Brakes (in.) Standard 


Fron~ Rear 
WhHls ( 


J 1.7 
15 x 6 
Inch 11 x 2 
5 Bolt 
Dies. Orum 5.50 B.C. 
Std. 


11.7 
15 x 6 
Inch 11 x 2 
5 Bolt 
Dies. Drum 
Std. 
5.50 B.C 
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Brakes 
Standard 


Front Rear 
Wheels 
.' 


15 x 6 


6 Bolt 


5.5 B.C. 


Models 
12 
11x2 
16-lB 
Inch Drum 
Disc 
15 x 8 
6 Bolt 


5.5 B.C. 
Model 17 


12 
11.2 
15 x 6 


Inch 
6 Bolt 
Disc Drum 5.5 B.C. 


12 11 x 2 
15 x 6 
Inch Orum 
6 Bolt 
Disc 
5.5 B.C. 


12.5 
12 x 
16.5 x 6 
Inch 
2.50 
8 Bolt 
Oise. Orum 6.5 B.C. 
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Decimal Equivalents 


Milli- 
Drill 
Milli- 
Drill Milli- 
Drill 
Milli- 
Drill Milli· 


meter 
Dtcim1I Fraction Size 
meter 
Dtcimll Fraction Sin meter 
Dtcimll Fraction Size 
meter 
Decimal Fr1ction Size 
meter 
Decimal 
Fraction 


.1 
.0039 
1.75 
.0689 
.1570 
22 
6.8 
.2677 
10.72 
.4219 
27/64 


.15 
.0059 
.0700 
so 
4.0 
.1575 
6.9 
.2716 
11.0 
.4330 


.2 
.0079 
1.8 
.0709 
.1590 
21 
.2720 
I 
11.11 
.4375 
7116 
.25 
.0098 
1.85 
.0728 
.1610 
20 
7.0 
.2756 
11;5 
.4528 


.3 
.0118 
.0730 
49 
4.1 
.1614 
.2770 
J 
11.51 
.4531 
29/64 


.0135 
80 
1.9 
.0748 
4.2 
.1654 
7.1 
.2795 
11.91 
.4687 
15/32 


.35 
.0138 
.0760 
48 
.1660 
19 
.2811 
K 
12.0 
.4724 


.0145 
79 
1.95 
.0767 
4.25 
.1673 
7.14 
.2812 
9/32 
12.30 
.4843 
31/64 


.39 
.0156 
1/64 
1.!l8 
.0781 
5/64 
4.3 
.1693 
7.2 
.2835 
12.5 
.4921 
.4 
.0157 
.0785 
47 
.1695 
18 
7.25 
.2854 
12.7 
.5000 
1/2 
.0160 
78 
2.0 
.0787 
4.37 
.1719 
11/64 
7.3 
.2874 
13.0 
.5118 


.45 
.0177 
2.05 
.0807 
.1730 
17 
.2900 
L 
13.10 
.5156 
33/64 


.0180 
77 
.0810 
46 
4.4 
.1732 
7.4 
.2913 
13.49 
.5312 
17/32 


.5 
.0197 
.0820 
45 
.1770 
16 
.2950 
M 
13.5 
.5315 


.0200 
76 
2.1 
.0827 
4.5 
.1771 
7.5 
.2953 
13.89 
.5469 
35/64 
.0210 
75 
2.15 
.0846 
- 
.1800 
15 
7.54 
.2968 
19/64 
14.0 
.5512 


.55 
.0217 
.0860 
44 
4.6 
.1811 
7.6 
.2992 
14.29 
.5625 
9/16 


.0225 
74 
2.2 
.0866 
.1820 
14 
.3020 
N 
14.5 
.5709 


.6 
.0236 
2.25 
.0885 
4.7 
.1850 
13 
7.7 
.3031 
14.68 
.5781 
37/64 


.0240 
73 
. . 0890 
43 . 4.75 
.1870 
7.75 
.3051 
15.0 
.5906 


.0250 
72 
2.3 
.0905 
4.76 
.1875 
3/16 
7.8 
.3071 
15.08 
.5937 
19/32 


.65 
.0256 
2.35 
.0925 
4.8 
.1890 
12 
7.9 
.3110 
15.48 
.6094 
39/64 
.0260 
71 
.0935 
42 
.1910 
11 
7.94 
.3125 
5/16 
15.5 
.6102 
.0280 
70 
2.38 
.0937 
3/32 
4.9 
.1929 
8.0 
.3150 
15.88 . .6250 
5/8 
.7 
.0276 
2.4 
.0945 
.1935 
10 
.3160 
0 
16.0 
.6299 


.0292 
69 
.0960 
41 
.1960 
9 
8.1 
.3189 
16.27 
.6406 . 
41/64 
.75 
.0295 
2.45 
.0964 
5.0 
.1968 
8.2 
.3228 
16.5 
.6496 


.0310 
68 
.0980 
40 
.1990 
8 
.3230 
p 
16.67 
.6562 
21/32 


.79 
.0312 
1/32 
2.5 
.0984 
5.1 
.2008 
8.25 
.3248 
17.0 
.6693 


.a 
.0315 
.0995 
39 
.2010 
7 
8.3 
.3268 
17.06 
.6719 
43/64 


.0320 
67 
.1015 
38 
5.16 
.2031 
13/64 
8.33 
.3281 
21/64 
17.46 
.6875 
11/16 


.0330 
66 
2.6 
.1024 
.2040 
6 
8.4 
.3307 
17.5 
.6890 


.85 
.0335 
.1040 
31 
5.2 
.2047 
.3320 
Q 
17.86 
.7031 
45/64 


.0350 
65 
2.7 
.1063 
.2055 
5 
8.5 
.3346 
18.0 
.7087 


.9 
.0354 
.1065 
36 
5.25 
.2067 
8.6 
.3386 
18.26 
.7187 
23/32 


.036D 
64 
2.75 
.1082 
5.3 •. 
.2086 - 
.3390 
R 
18.5 
.7283 
. 
.0370 
63 
2.78 
.1094 
7/64- 
. .2090 
4 
8.7 
.3425. . 
·1s.65 
.7344 
47/64 


.95 
.0374 
.1100 
35 
5.4 
.2126 
8.73 
.3437 
11/32 
19.0 
.7480 


.0380 
62 
2.8 
.1102 
.2130 
3 
8.75 
.3445 
19.05 
.7500 
3/4 


.0390 
61 
.1110 
34 
5.5 
.2165 
a.a 
.3465 
19.45 
.7656 
49/64 
1.0 
.0394 
.1130 
33 
5.56 
.2187 
7132 
.3480 
s 
19.5 
.7677 


.0400 
60 
2.9 
.1141 
5.6 
.2205 
8.9 
.3504 
19.84 
.7812 
25/32 


.0410 
59 
.1160 
32 
.2210 
2 
9.0 
.3543 
20.0 
.7874 
1.05 
.0413 
3.0 
.1181 
5.7 
.2244 
.3580 
T 
20.24 
.7969 
51/64 


.0420 
58 
.1200 
31 
5.75 
.2263 
9.1 
.3583 
20.5 
.8071 


.0430 
57 
3.1 
.1220 
.2280 
1 
9.13 
.3594 
23/64 
20.64 
.8125 
13/16 
1.1 
.0433 
3.18 
.1250 
1/8 
5.8 
.2283 
9.2 
.3622 
21.0 
.8268 
1.15 
.0452. 
3.2 
.1260 
5.9 
.2323 
9.25 
.3641 
21.03 
.8281 
53/64 


.0465 
56 
3.25 
.1279 
.2340 
A. 
9.3 
.3661 
21.43 
.8437 
27/32 
1.19 
.0469. 
3164· 
.1285 
" 
31?: . 5.95: 
- .2344 
15/64 
.3680 
u 
21.5 
.8465 
1.2 
.0472 
3.3 
.1299 
··- 
6.0 
.2362 
9.4 
.3701 
21.83 
.8594 
55/S4 
1.25 
.0492 
3.4 
.1338" 
.2380 
B- 
9.5· 
.3740 
22.0 
.8661 
1.3 
.0512 
.1360 
29 
6.1 
.2401 
9.53 
.3750 
3/8 
22.23 
.8750 
7/8 


.0520 
55 
3.5 
.1378 
.2420 
c 
.3770 
v. 
22.5 
.8858 
1.35 
.0531 
.1405 
28 
6.2 
.2441 
9.6 
.3780 
22.62 
.8906 
57/64 


.0550 
54 
3.57 
.1406 
9/64 
6.25 
.2460 
0 
9.7 
.3819 
23.0 
.9055 
1.4 
.0551 
3.6 
.1417 
6.3 
.2480 
9.75 
.3838 
23.02 
.9062 
29/32 
1.45 
.0570 
.1440 
27 
6.35 
.2500 
1/4 
E 
9.8 
.3858 
23.42 
.9219 
59/64 
1.5 
.0591 
3.7 
.1457 
6.4 
.2520 
.3860 
w 
23.5 
.9252. 


.0595 
53 
.1470 
26 
6.5 
.2559 
9.9 
.3898 
23.81 
.9375 
15./16 


1.55· 
.0610 
3.75 
.1476 
.2570 
F 
9.92 
.3906 
25/64 
24.0 
.9449 
1.59 
.0625 
1/16 
.1495 
25 
6.6 
.2598 
10.0 
.3937' 
24.21 
.9531 
61/64 
1.6 
.062S 
3.8 
.1496 
.2610 
G 
.3970 
x 
24.5 
.9646 
.0635 
52 
.1520 
24 
6.7 
.2638 
.4040 
y 
24.61 
.9687 
31/32 
1.65 
.0649 
3.9 
.1535 
6.75 
.2657 
17/64- 
10.32 
.4067 
13/32 
25.0 
.9843 
1.7 
.0669 
.1540 
23 
6.75 
.2657 
.4130 
z 
25.03 
.9844 
63/64 


.0670 
51 
3.97 
.1562 
5/32 
.2660 
H 
10.5 
.4134 
25.4 
1.0000 
1 
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GENERAL 


This section describes the service procedures required 
to keep Jeep vehicles in good running condition. These 
services are based on changes in driving conditions, ac- 
cumulated odometer mileage or time intervals (which- 
ever comes first), or are unscheduled as required by 
changes in usage, handling or performance. The section 


·s divided into three parts: (1) Maintenance Schedule, 
2) Description- of Services according to components 


(listed alphabetically), (3) Unscheduled Maintenance. 


Maintenance Schedule 


Two maintenance schedules are listed: one for Engine 
Maintenance; one for Chassis Maintenance (including 
body). 
The services listed are those which experience and 


testing have indicated are most likely needed at the time 
or distance intervals shown. 


Perform the maintenance services as indicated in the 
Engine Maintenance Schedule and the Chassis Main- 
tenance Schedule. The schedule tells you the com- 


ponent and required service, followed by the time and/ 


or distance interval (mileage) at which the service 


should be performed, under both normal and heavy- 
duty operation. 


For example: 


Miles (Thousands) 
Each 
5 
12.5 
20 


Kilometers (Thousands) 
Fuel 
8 
20 
32 
Fill 
Months 
5 
12.5 
20 


1 I Check Engine Oil 
I • I 
I 


2) Change Engine Oil 
i 
i • i • 
• 


Number 1 tells you that the engine oil leYel should be 
checked at each fuel fill. ~umber 2 tells you to change 
the engine oil every five months or 5.000 miles (8 000 
km), whichever comes first, under normal use. The 


INDEX 


Paga 


General 
B-1 
Unscheduled Maintenance 
B-14 


numbers appearing to the left of each component corre- 
spond with those on the Engine and Chassis Illustra- 
tions (figs. B-1, B-2, B-3 and B-4). 


Fuel Requirements 


U.S. Models 


All engines require the use of unleaded fuel to reduce 
exhaust emissions, and to protect the catalytic con- 
verters. Use a fuel with an antiknock index (AKI) of at 
least 87. A lower-octane AKI is acceptable at elevations 
above 1,500 feet (450 meters). 


Canadian Models 


1981 Jeep model J-20 Truck vehicles only, sold in Can- 


ada, are equipped with a catalytic converter and must 
operate on unleaded fuel only . ..\.11 Jeep CJ, Cherokee, 


Wagoneer and J-:O Truck models sold in Canada are 
designed to operate on regular, low-lead, or unleaded 
fuel. Select a fuel with a Research Octane Number of at 
least 91 and a Motor- Octane Number of at least 83 


(Antiknock Index of atleast 87) __ 


Owner's Responsibility 


It is the owner's responsibility to determine driving 
conditions (normal or heavy-duty operation), to have the 


vehicle serviced according to the Maintenance Sched- 
ule, and to pay for the necessary parts and labor. 


CAUTION: Failure to perj°r}1111 maintenance :;en..·1ces 


at the proper intertJals as outlined in the Maintenance 
Schedule constitutes negligence and may void prorisions 
of the new-vehicle icarranty . 


Heavy-Duty Operation 


Heavy-duty operation consists of off-road or dusty 
conditions for over thirty percent of use. commercial 


ll 
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load-carrying or delivery, snow plowing, pulling trailers 


weighing over 2,000 pounds (900 kg) loaded, or extended 


engine idling during normal use. If your vehicle is used 
in heavy-duty operation, perform the service listed in 
the Engine Maintenance Schedule and the Chassis 
Maintenance Schedule according to the intervals desig- 
nated under heavy-duty. (If no heavy-duty service is 
indicated for a particular component, perform the serv- 


ice at the normal time and/ or-distance interval noted.) 


CAUTION: Immediately after extended operation in 


.<>and, mud or water, thoroughly clean brakelinings, 


brakedr-urns and front axle U-joints and yokes, to pre- 


ve?it undue wear rind unnecessary part failure. 


CAUTION: If the uehicle is driven through 1caterdeep 
e?wu,qh to crruer the hubs. the wheel euds and axle dijfer- 
e11hals .<>lwuld be dis11,ssembled rmd inspected for wnter · ( 


rlarnnge or con t1m1iu1Ltirn1. 


After First 200 Miles (300 kmJ 


Check and retighten wheel nuts securely, if necessary. 
Tighten C:J models to 80 foot-pounds (108 N•m) torque, 


Cherokee, W agoneer and J-10 Truck models to 75 foot- 
pounds (102 N•m) torque. Tighten J-20 (6800, 7600, 8400 
GVWR) Truck to 130 foot-pounds (176 N•m) torque. 


1981.JEEP MAINTENANCE SCHEDULE 
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® NOT APPLICABLE 


Fig. B-1 
Four-Cylinder Engine 


Ag. B-3 
Eight-Cylinder Engine 


® NOT APPUCABLE 


Fig. B-2 
Six-Cylinder Engine 
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1981 JEEP ENGINE MAINTENANCE SCHEDULE 


Miles (Thousands) 
Each 
5 
12.5 
20 
27.5 
JO 
JS 
42.5 
50 


Kilometers (Thousands) 
Fuel 
8 
20 
J2 I 44 
48 I 56 I 68 
80 
Fill 
21.s I 
J5 
Months 
5 
12.5 
20 
JO 
42.5 
50 


1) Check Engine Oil 
e 
I 


2) Change Engine Oil 
e 
• 
• 
• 
I e 
e 
• 
3) Change Engine Oil Filter (6 and 8 Cylinder) 
• 
• 
• 
• · 
e 
e 
• 
J) Change Engine Oil Filter (4 Cylinder) 
• • • • 
• • • 
4) Check Automatic TransmiS$ion Fluid 
• 
• 
• 
• 
• 
• 
• 
5) Check Battery 
• 
• 
• 
• 
I • 
• 
• 
6) Check Brake Master Cylinder Fluid Level 
• 
• 
• 
• 
• 
• 
• 
6) Check Hydraulic Clutch Reservoir (4 Cylinder Manual Transmission) 
• 
• 
• 
• 
• 
• 
• 


7) Check Coolant Level 
• 
• 
• 
• 
e 
e I • 


7) Drain. Flush and Change Coolant <D 
• 
I 
I 


8) Check Power Steering Pump Fluid Level 
. 
• 
e 
e 
• 
• 
• 
• 
9) Check Drive Belt Tension (California) 
• 
e 
• 
9) Check Drive Belt Tension (49 State) 
I 
e 
e 
e 


101 Fuel Filter (California) 
• 
• 
• 
10) Fuel Filter (49 State) 
• 
• 
• I 


11) Lubricate Exhaust Heat Valve (8 Cylinder Only) 
e 


12) Replace Air Cleaner Filter <D 
e 


1 J) Reclace PCV Filter (4 Cylinder) 
e 


1 J) Clean PCV Filter (6 and 8 Cylinder) al 
e 


141 Replace PCV Valve (California! 
• 
I 
I 


141 Replace PCV Valve (49 State) 
• 
I 


141 Check PCV Hoses and Connections (California! 
• 
141 Check PCV Hoses and Connections (49 State 6 and 8 Cylinder) 
• 


14) Check PCV Hoses and Connections (49 State 4 Cylinder) 
• 
e 
• 
15) Tune-Up 
! 


Check and Adjust Curb and Fast Idle Speed (Californ1al 
e 
• 
j 


Check and Adjust Curb and Fast Idle Speed (49 State 6 Cylinder) 
e 
• 
I 


Check and Adjust Curb and Fast Idle Speed (49 State 4 and 8 Cylinder! 
I 
• 
• 
I 


Check Distribi.tor Vacuum and Centrifugal Advance Mechanism 
I 
I 
• 
(49 State 6 Cyli nder and All California! 
I 


Check Distributor Vacuum and Centrifugal Advance Mechanism (49 State 8 Cylinder) 
• 
I 


Check Distributor Vacuum and Centrifugal Advance Mechanism (49 State 4 Cylinder! 
! 
e 
I • 
I e ! 


Check Distributor Cap and. Rotor (California! 
I 
I 
I • 
I 


Check Distributor Cap and Rotor 149 Statei 
! 
I 
e 
I 


Check and Adjust Carburetor Mounting Bolts 14 Cylinder) 
I 
e 
I 
I 


Clean Choke System (49 Statel 
• 
e 
I 
e 
! 


Clean Choke System !California) 
• 


Check TAC Control Svstem (49 State 6 and 8 Cylinder! 
• 


Check TAC ·control Svstem (Californra) 
I 
• 


Check TAC Control Svstem (49 State 4 Cylinder) 
I 
e 
e 


Check Fuel Svstem Filler Cap, Tank. Lines. Hoses and Connections 
I 
• 
e 
• 


Check Air System Hoses (8 Cylinder) 
I 
I 
e 
I 


Check Vacuum Fittings, Hoses and Connections 
• 
Check Exhaust Svstem 
• 
• 
• 
• 
e 
e 
• 


Check Coil and Spark Plug Wires 
• 
• 
• I 


Check Ignition Timing (California) 
I 
I • I 


Check Ignition Timing (49 State 4 and 6 Cylinder) 
I 
I 
I e I 
I 


Check lgnitron Timing (49 State 8 Cylinder! 
I 
e 
e 
I 
I 
e 
I 


Replace Spark Plugs 
I 
I 
I • I 
I 
I 


Reclace Oxygen Sensor (California 4 Cylinder) 
I 
I 


I 
e 
I 
I 


Reset Oxygen Sensor Signal (California 4 Cylinder) 
I 
e I 
I 


Inspect and Lubricate Exhaust Manifold Heat Valve (8 Cylinder) 
I 
I 
• I 
I 
I 


Reo1ace Charcoal Canister Air Inlet Filter 149 State 4 and 8 Cvlinderl 
I 
I 
I e 
I 
I 


•·Required 
+·Recommended, But Not Required 


.j) Change engine coolant at 12.500 miles or 12·1/2 months. whichever comes fim. t"- at the st•" of e8Ch wintar saaon. Meinaiin • 50/50 mixture of coolant 


and w•t•r (-34°F/-36°C freezing point) for corrosion protection during summer. 


:ll Replace air cleaner element once in between each normally scheduled change when driving under predominantly dusty conditions. 


1l On 4- and 6-cylinder models. clean PCV filter in air cleaner assembly. On 8-cylinder models, clean PCV filter in oil filler cap. 
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1981 JEEP CHASSIS MAINTENANCE SCHEDULE 


cv--Co 


Q LUBRICATION POINTS 
BRAKES 


Fig. B-4 
Chassis Ulustratlon 


Perform the maintenance services at the intervals shown. The symbol tells you what service is required, followed by the time and/or distance interval. 
For example: Front Wheel Bearings (Number 2) should be lubricated every 30,000 miles (48 000 kml under normal use, and every 15,000 miles 
(24 000 kml under heavy-duty operation. (The footnotes provide additional information about certain components and services.I 


1981 JEEP CHASSIS MAINTENANCE SCHEDULE 


Miles !Thousands) 
:::;~ 
3 
5 
6 
7.5 I 9 
10 
12 
15 
18 
20 
21 22.5 24 
25 
27 
30 
33 
35 
36 137.5 39 
40 
42 I 45 I 48 
50 
51 


Kilometers I Thous•ndsl .. - 
5 
8 
10 I 12 ! 14 I 16 
19 
24 
29 
32 
34 
36 
38 I 40 
43 
48 
53 
56 
58 
60 
62 
64 
67 I 72 
77 
80 
82 
Months ..... ~ 
3 
5 
6 
7.5 I 9 
10 
12 
15 
18 
20 
21 22.5 24 
25 I 27 
30 
33 
35 
36 37.5 39 
40 
42 j 45 
48 
so 
51 
..... 


1l Check Axle Differentials I Front 
1 


Ho I 


I 


HO . HO 
. HO . HO . HO 
HO . HO . HO . HO 
HO . HO I 
H"o HO • HO 
& Reari 
I 
HO 
HO 


1) Rep1ace Axle Differential Fluid 
i 
. I 
I 
. 
I Front &. RearJ 
I 


2) lubncate Front Wheel Bearings-I' 
! 
HO 
H 


0 
0 
HO 


2) lubricate Manual Locking Hubs 
I 
HO 
. 
HO 
HO 


31 Chee• Brakes & Chass1s<2' 
HO 
! 
HO 
. 
HO 
HO 
. 
HO 
HO 
. 
HO 
HO 
HO 
. HO 
3) lubricate Body Comuonents•.fil 
HO 
I 
HO 
. 
HD 
HD 
. 
HO 
HO 
. 
HO 
HD 
HO 
HO 


41 Lubricate- Clutci'I Lever & 
HD . HD 
! Ho .. HO . HO .. HO 
HO .. HO • HD .. HO 
HO • HO !H•o HO • HO 
linkaqe-ICJI 
HO 
HO 
I 


~ Lubricate Clut¢11 Lewr &· Linkage 
I 


! 


HO 
HO 
. 
HO 
HO 
. 
HO 
HO 
IH"o 
HD 
(Cheroku. Wqon_, Truck) 
HO 
HO 


51 Inspect Exhaust Svsnm~ 
H 


0 
0 
I . . . 
. .. . 
. 


I H 


0 
0 
. 


HO 
HO 
HO 
HO 
HD 
HO 
HO 
HO 


SI Check Manttll Steenng Gear 
HO . HO 
\ HD I • HO . HO . HO 
HO . HO . HO • HO 
HO . HO IH 


0 
0 HO ... HO 
HO 
HO 


71 Lubru:ueoP~lerShaiu 
HD . HO 
I HO . HO . HO . HO 
HO . HO .. HO . HO 
HO • HO I H"ci HO • HO 
!Front & Reui!CJJ\i; 
HO 
HO 


7) Lubncatot Propeller Shain (Front 
I 
I HO 
& Rear) (Ch«ohot, Wa9')neer, 
HO 
. 
HO 
. 
HO 
. 
HO 
. 
. 


HO 
HO 
HO 
HO 
HO 
Truck)© 
I 


( 
.. 


( 
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1981 JEEP CHASSIS MAINTENANCE SCHEDULE (Continued) 


8) Check ana Lubricate Steering 
HO • HO 
HO • HO • HO • HO 
HD • HO • HO • HO 
HD • HD . HO • HO 
Linkage (CJl© 
HD 
HO 
HO 


8) Check and Lubricate Steering 
• 
• 
Linkage (Cherokee, Wagoneer, 
HO 
HO 
• 
HO 
HO 
HO 
HO 
HO 
Truck)© 
HO 
HO 
HO 


9) Lubricate Steering Shaft U·Joint 
HO 
• 
HO 
• 
HO 
• 
HO 
. 
HO 
. 
HO 
HO 
HO 
HO 
HO 


1 Ol Check Transfer Casa Fluid 
HO • HO 
HO • HO • HO • HO 
HO • HO • HO • HO 
HO • HO • HO • HO 
HO 
HO 
HO 
10) Replace Transfer Case Fluid 
• 
(Model 208 & Model 300) 
• 
HO 


10) Replace Transfer Case Fluid 
• 
(Quadra·Tracle 
HO 


111 Check Manual Transmission Fluid 
HO • HO 
HO • HO H 


00 HO • HO 
HO • HO • HO • HO 
HO • HO H 


00 HO • HO 
HO 


111 Replace Manual Transmission Fluid 
• 
HO 


11) Replace Automatic Transmission 
. HO 
HO 
• 
HO 
HO 
• 
Fluid & Filter 
HO 


12) Check Windshield Washer Fluid 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 


©Aeaiace spindle 011 and bearing seals on front wheel be1rm9s tre1r wneet bearings do not ntQutr• Penodic or scheduled lubricauonL 
Ci) Check rne follow•ng items as indicated. Correct to soecificauons ii necnurv : SRAKES-l=ront and rew br1ke tinings for wear: rear brakasetf·aGiusung mech1nism tor prooer ooeratton: 


master cyl inder, calipers. 'Nhettt cyl inders and differenuai warning va4ves for leaks; brake lines. fittings and hoses for condiuon and htaKs: park.mg brake for prgper c>perauon : overall 
brake conclition and action. STEERtNG/SUSPENSION-Manu"4 or power nttring geer and linka91 for leaks. loosenns or wear ; springs. sl\ock aosorbers, steering damoer and bulh1ngs 


tor leaks, looseneu or wear; tire condition ; overall steeringJsusPMSIOn condition and acuon. BOOY LUBRICATION-Lubricate the foUov.ng Hems wnh rhe recommended lubncants; 


ashrrav sJides; courtesy lignt buttons : door. hood, liftl)l,te, tail91te latches and hinges~ front seat trec:kl: glove box door latch and hinge: locks; "Mndshietd hinges and holddown knobs 
(CJ onty). ALSO-Adjust parking brake and m.-.ual tr1nsmits1on clutch free pley, if neceuarv: a<Jiust tire preuurn to specificauons; lubricate Model JOO transfer case link119e. 
©Check exnaust system for leaks, dam~. miqjignment or groundinq agaenst body shfft metal or fr1me. Check cat1tvnc conYerter for bulgitMJ or helt damage. 


@Lubricate sletr1e yokes (spltnes~ and single and double cwdln U·io1nts. 
©Inspect and replace torn or ruptured grease sea4s, reol.ce damagea steering components, and lubricate ball joinu. 


DESCRIPTION OF SERVICES-ENGINE COMPONENTS 


. DH Check 


Check engine oil level at each fuel fill. Add oil as 


necessary. 


2. DH Change 


Change engine oil after the first 5,000 miles (8 000 km) 
and every 5,000 miles (8 000 km) thereafter. As periods 
for oil changes are affected by a variety of conditions, no 


single mileage figure applies for all types of driving. 
Five-thousand miles (8 000 km) is the maximum 
amount of miles that should elapse between changes; 
more frequent changes are beneficial, and for this rea- 


son, oil should be changed every five months even 


though 5,000 miles (8 000 km) may not have elapsed on 


the vehicle odometer. 
Drain crankcase only after engine has reached normal 


operating temperature to ensure complete drainage of 
used oil. 
For maximum engine protection under all driving con- 
ditions, fill crankcase only with engine oil meeting AP! 
Engine Oil Service Classification "SE." These letters 
must appear on. the oil container- singly or- in com- 
bination with other letters. SE engine oils protect. 


against oil oxidation, high-temperature engine deposits, 


·ust and corrosion. 
Single viscosity or multi-viscosity oils are equally ac- 


ceptable. Oil viscosity number, however, should be de- 


termined by the lowest anticipated temperature before 


the next oil change. 


Engine 011 Vlacoalty 


Low.t 
Recommended 
Recommended 
Tem.,.nture 
Si1111le 
Multi· 
Anticipeted 
Viscosity 
Viscosity 


Above+40°F 
SAE30 or40.· 
SAE 10W-30, 
(+5oCl 
20W40, or 10W40 


.. 


Above0°F 
SAE 20W·20· 
SAE. lOW-30 or 


l-18°Cl 
10W40 


Below0°F 
SAE 1ow· 
SAE SW-20 or 


(-18°C) 
SW-30 


~ustained high 5')eedl (above 55 mph, 88 km/h) should be avoided 
when using SAE 10W engine oil since oil consumption mev be greater 
under this condition. 
60542 


Crankcase capacity is 3.0 quarts (2.84 liters) for four- 
cylinder- engines) 4- quarts (3.8 liters) for six-cylinder 
engines, 4 quarts (3.8 liters) for eight-cylinder engines. 


Add one additional quart (1 liter) when the filter is 
changed. D~ not add any additional. oil when the filter is 


changed. on four-cylinder engines. 


3. on Fiiier 


Ch~ the oil fil~r- every S,000 miles (8 000 km) or 


every five-months,. whichever comes first,.. under normal 


conditions. 


A full-flow- oil filter is mounted on the lower center 


right side of six-cylinder engines, lower right side on 


four-cylinder engines and lower right side on eight-cyl- 


inder engines. 
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Remove the throwaway filter unit from the adapter 
with Oil Filter Removal Tool J-22700, or equivalent. To 


install, turn the replacement unit by hand until the 


gasket contacts the seat and then tighten an additional 


one-half turn. 


CAUTION: Use only a short-type, full-flow oil filter 


( AMC/Jee-p Part No. 8993146, or equivalent) for re-place- 
ment. Filters exceeding 4-1/4 inches (108 mm) in length 


could be punctured by the engi,ne support or frame rail 


resulting in loss of oil and possible engi,ne damage. 


4. Automatic Transmission (Auld Check) 


Inspect fluid level at scheduled interval. Check while 
the transmission is at normal operating temperature. 
This occurs after at least 15 miles (25 km) of expressway 
driving or equivalent city driving. At normal operating 


temperature, the gauge end of the dipstick will be too 
hot to make an accurate fluid level check perform the 
following steps: · 


(1) Bring transmission up to normal operating tem- 
perature as indicated above. 


(2) Place vehicle on level surface. 


(3) Have engine running at idle speed. 


( 4) Apply parking brake. 


(5) Move gearshift lever through all positions, leav- 


ing it in Neutral. 
(6) Remove dipstick, located in fill tube at right rear 
of engine near dash panel, and wipe clean. 


(7) Insert dipstick until cap seats. 


(8) Remove dipstick and note reading. The fluid 


level should be between the ADD and FULL marks. If at 


or below the ADD mark, add sufficient fluid to raise 
level to FULL mark. 
Use AMC/Jeep Automatic Transmission Fluid, or 


equivalent, labeled Dexron-Bl or Dexron II~ . 


CAUTION: Do not overfill. Overfilling can cause 
foaming which can lead to overheating, fluid oxidation, 
or varni,,<>h formation. These conditions can cause inter- 
f"erence with normal valve, clutch, and servo operation. 


Foaming can also cause fluid to escape from· the trans- 
mission vent where it may be mistaken for a leak. 


When checking fluid level, also check fluid condition. 


If fluid smells burned or is full of metal or· friction 


material particles, a complete transmission overhaul 
may be needed. Examine the fluid closely. If doubtful 


about its condition, drain out a sample for a double 


check. 


Refer to Chassis Components for procedures on 
changing· automatic transmission fluid and linkage 
adjustment .. 


5. Battery 


WARNING: Wear safety glasses, rubber gloves and 
protective clothing when servicing the battery. Batter!J 


fluid contains sulfitric acid and must be kept away from 
:;kin, eyes, clothing and the vehicle painted surfaces. If (' 


acid contacts any of these, flush immediately with 
large amounts of water. If acid contacts skin or eyes 
get medical attention. Do not smoke while checking or 
servicing the battery and keep open flames or sparks 
away from battery filler caps since explosive gas is al- 
ways present. 


Check electrolyte level at scheduled interval. Lift the 
battery cell caps (fig. B-5) and look into each filler well. 
Maintain the fluid level above the battery plates to the 


bottom of the filler well ring. Add distilled water or 
drinking water free of high mineral content. In freezing 


weather, add water before driving to assure mixing with 


acid and to prevent freezing. 
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Fig. B-5 
Battery 


In addition to regular fluid checks, inspect overall 
battery condition before every winter season according 


to the following procedure: 


(ll Disconr.ect battery negative cable and then posi- 


tive cable. 
(2) Clean cables and terminal posts with a wire- 


brush terminal cleaner. 


(3) Check battery fluid level and replenish if neces- 


sary (fig. B-4). 


(4) Remove battery holddown and clean battery 
case and battery tray, if necessary, with a solution of 
baking soda and water; then rinse thoroughly. 


(5) Position battery in tray and fasten holddown. 


Do not overtighten. 
(6) Attach positive cable and then the negative 


cable. 


(7) Apply a small amount of grease or protective 
coating to cable ends to minimize corrosion. 


6. Brake Master Cylinder 


Check fluid level at scheduled interval. 
Clean the top of the cover and surrounding housing 


area. unsnap the bail and remove the cover. The fluid 


should be 114 inch (6 mm) below the rim of each well in 


the reservoir. If not, add brake fluid as required and 


install cover. Use only Jeep Heavy-Duty Brake Fluid, or 


equivalent, meeting SAE Standard J1703, and Federal 
Standard No. 116, DOT 3 Fluid. 
Refer to Ch{lssis Components for procedures on brake 
and chassis inspection. 


7. Coolant 


Check coolant level at scheduled interval when the 
engine is cold .. If coolant should be needed, fill radiator 


to approximately 1-112 to 2 inches (38 to 51 mm) below 


the filler neck when cold, or 112 to 1 inch (13 to 25 mm) 
at normal operating temperature. Add a 50/50 mixture 
of ethylene glycol antifreeze and pure water. In an emer- 
gency, water alone may be used. Check the freeze pro- 
tection at the earliest opportunity, as the addition of 


water will reduce the antifreeze and corrosion protection 


afforded by the coolant mixture. Do not overfill, as loss 


of coolant-due to expansion-will result. 
Year-round coolant is installed at the factory to last 


hrough two years of normal operation, if the coolant is 
aintained at the original concentration. 
In normal operation, flush and refill the cooling sys- 


tem at the Maintenance Schedule interval. 
When replacing coolant use a 50/50 mixture of high- 


quality, ethylene glycol antifreeze and water. Use this 
mixture year-round for protection against corrosion, 
boiling and engine damage. 


8. Power Steering Pump 


Check fluid level at scheduled interval: 
Lubricant level can be checked with fluid either hot or 


cold. If below the FULL HOT or FULL COLD marking 


on the dipstick attached to the reservoir cap (fig. B-6), 


add AMC/ Jeep Power Steering Fluid, or equivalent. 


9. Drive Baits 


Check belts driving fan, air pump, alternator, power 


steering pump and air conditioning compressor for 


cracks, fraying, wear, and general condition at sched- 
uled interval. Use Tension Gauge J-23600 to check drive 


belt tension. Compare reading obtained against the ten- 


· on specified for used belts in the following chart. If 
stalling a new belt, use the new belt setting shown in 
the chart. Refer to Chapter lC-Cooling for replacement 
or adjustment procedures. 


MAINTENANCE 
B-7 


Fig. B-0 


Drive Belt Tension 


Initial 
Reset 
Initial 
Reset 
Newtons 
Newtons 
Pounds 
Pounds 
New Belt 
Used Belt 
New Belt 
Used Belt 


Air Conditioner 
Six-Cylinder 
556-689 
400-512 
125-155 
90-115 


Eight-Cy I inder 
556-689 
400-512 
125-155 
90-115 


Air Pump 


Six-Cylinder w1PS 
289-334 
267-311 
65-75 
60-70 


Other Six-Cylinder 
and all Eight· 


Cylinder 
556-689 
400-512 
125-155 
90-115 


Fan - All Engines 
556-689 
400-512 
125-155 
90-115 
Power Steering - 
All Engines 
556-689 
400-512 
125-155 
90-115 
Serpentine 
Six-Cylinder Calif. 
800-890 
623-712 
180-200 
140-160 
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10. Fuel Filter 


Replace the fuel filter at scheduled interval. Be sure to 
position the iuel return line at the top of the filter (fig. 
B-7). 


For more detailed procedures on fuel filter replace- 
ment, refer to Chapter lJ-Fuel Systems. 


TO TANK - 
MUST BE 
AT TOP 


TO CARBURETOR 


~ \ 


Flq. B-7 
Correct Fuel Fiiier Installation 


FROM 
TANK 
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11. Exhaust Heat Valve 


Check exhaust heat valve (eight-cylinder only) for free 
movement and lubricate at scheduled interval. 


12. Air Cleaner (Riter) 


Procedures for air cleaner servicing and replacement 
are located in Chapter lJ-Fuel Systems. 


13. PCV Fiiter 


Clean the PCV Filter at scheduled interval. Refer to 
Chapter lA-General Service and Diagnosis for detailed 
procedure. 


14. pcv·valve 


Replace PCV valve at scheduled interval. Refer· to 
Chapter lJ-Fuel Systems for detailed procedures. 


15. Tune-Up 


Certain items (such as the .choke system and ignition 
timing) must be checked and serviced between regularly 
scheduled complete tune-ups on some models. Refer to 
the Engine Maintenance Schedule for details. 
Perform a complete precision tune-up at the sched- 
uled. interval. Perform a precision electronic diagnosis 
whenever questionable engine performance occurs be- 
tween scheduled tune-ups. 
Ref er to Chapter lA-General Service and Diagnosis 
for detailed procedures and specifications. 


DESCRIPTION OF SERVICES-CHASSIS COMPONENTS 


1. Axle Differentials (Front and Rear) 


Check fluid levels at scheduled interval. 
The lubricant level of all differentials should be at the 
level of the fill hole (fig. B-8). If not, bring to level by 
adding the recommended lubricant. 
Change fluid as recommended in the Chassis Mainte- 
nance Schedule. Fluid type and quantity required are 


listed in the Recommended Fluids and Lubricants chart 
and the Fluid Capacities chart at the end of this chapter 
by axle model. To change fluid: 


(1) Remove axle differential housing cover. 


(2) Allow lubricant to drain completely. 


(3) On all differentials except Trac-Loe, flush the 
differential with a flushing oil or light engine oil to clean 
out the housing (do not use water, steam, kerosene or 
gasoline for flushing). Trac-Loe differentials may be 
cleaned only by disassembling the unit and wiping with 
clean, lint-free rags. Do not flush the unit. 


( 4) Check condition of differential housing cover 
gasket. Replace if necessary. 


(5) Install gasket and differential housing cover. 


(6) Tighten cover bolts to 15 to 25 foot-pounds (20 to 
34 N•m) torque. 


(7) Remove fill plug and add new lubricant to fill (: 


hole level (fig. B-8). 
(8) Install fill plug. 


FILL PLUG 


ALL FRONT AXLES AND J·20 TRUCK REAR AXLE 
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ALL.REAR AXLES EXCEPT J·20 TRUCK 


Fig. B-8 
Axt• Fiii Pfag loCltlou 


2. Bearings-Front Wheat 


Lubricate front wheel bearings as scheduled using a 
high quality wheel bearing lubricant (see Recommended 
Fluids and Lubricants chart). Be sure to force grease 
between rollers. Check the bearing races for signs of 
pitting, brinelling or overheating. Wipe the spindle clean 
and apply a small amount of grease to prevent rust. 
Wipe the wheel hub clean and apply a small amount of 
grease inside the hub. 


CAUTION: Do not overfill the wheel hub. Too much 
grease can cause overheating and bearing damage, or it 
can leak and contaminate brakelinings. 


Install the inner bearing and a new grease seal. As- 
semble the hub assembly and adjust bearings as de- 
scribed in Chapter 2F-Axles. 
Inspect bearings, and clean and repack if necessary, 
when they are removed for other services. 


M1nu1t Locking Hubs 


( 


Inspect and lubricate manual locking hubs as sched- 
~. 


uled using chassis lubricant. For a more detailed pro- 
cedure, refer to Chapter 2F-A.xles. 


Brake and Chassis Inspection 


rakea 


Inspect linings for wear, cracks, charred surfaces or 
broken rivets, and for contamination by brake fluid, axle 
lubricant or other contaminants. Refer to the following 
inspection procedures. 


Front Brakellnlngs-CJ Models 


Check both ends of the outboard lining by looking in 
at each end of the caliper (fig. B-9). These are the points 
at which the highest rate of wear normally occurs. At 
the same time, check the lining thickness of the inboard 
shoe to make sure that it has not worn prematurely. 
Look through the inspection port to view the inboard 
shoe and lining. Whenever the thickness of any lining is 
worn to the approximate thickness of the metal shoe, all 
shoe and lining assemblies on both brakes should be 
replaced. 


Ag. B-9 
Disc Brake Assembly-CJ Models 


Front Brakelinlngs-Cherokea-Wagonaar-Truck Models 


Check brakelining thickness through caliper m- 
spection port (fig. B-10). 
A wear sensor is attached to the brakeshoes. When 
brakelining wears to the point that replacement is nec- 
essary, the sensor contacts the disc, making a screeching 
or scraping noise to warn the driver that brakeshoes 
need replacement. 


l11r Brakellnlngs-All Models 


Replace linings worn to within 1/32 inch (.78 mm) of 
rivet head. 
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Ag. B-10 
Caliper Inspection Port--Cherokea-Wagoneer-Truck Models 


Rear Self -Adlustlng Mechanism 


Operate the adjuster cable (CJ) or adjuster lever and 
pivot (Cherokee, Wagoneer and Truck). Check for ease of 
operation of the adjuster screw assembly. Check condi- 
tion of the adjuster components for bending, frayed 
cables, loose or overheated springs,. or binding. 


Master Cylinder 


Inspect the cap bail for proper tension and fit. The cap 
should maintain a tight seal. Check the rubber dia- 
phragm seal for cracks, cuts or distortion. Check fittings 
and housing for signs of leakage. If internal leaks are 
suspected or if fluid loss occurs but a leak is not evident, 
check for leaks at the rear of the master cylinder. Cor- 
rect as required. 


Disc Brake Calipers 


Check dust boot for correct installation, tears or signs 
of leakage. Check slide surfaces (CJ) or bushings and 
pins (Cherokee, W agoneer and Truck) for binding, corro- 
sion or tears. 


Rear Wheel Cylinders 


Pull the dust boot back and inspect for leaks. Ch~ck 
the condition of the pistons and cylinder bores. 


Dlffarentlal Warning V1lv1 


Check the valve and housing for signs of leaks, kinked 


lines or loose fittings. 
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Bnk1llnu. Fitting and Hosu 


Check for cracks, swelling, kinks, distortion or leaks. 


Also inspect position to be sure no lines are rubbing 
against exhaust system parts or other components. 


Pining Bnke 


Operate the parking brake pedal and release and . 


check for smooth operation and brake holding ability. 
Inspect cables for- binds, kinks or frays. With the brake 
released, the rear wheels should 'turn freely. Adjust the 
parking brake, if necessary, as described in Chapter 
2G-Brakes. 


Ov1nll Bnke Condition and Action 


Check for improper brake action, performance com- 
plaints or signs of overheating, dragging or pulling. Cor- 
rect as required. 


Chassis 


Inspect spring bushings and mountings for looseness 
or wear. Check shock absorbers and bushings for loose 
mountings, wear or leaks. Correct as required. 
Check for improper steering action or suspension 
noises, performance complaints or signs of shimmy, 
pulling, rubbing or undue tire wear. 
Check tires for visible signs of wear which may in- 
dicate underinflation or need for front-end alignment, 
tire rotation or wheel balancing. Also check for bulging, 
cracks or other road hazard damage. Check and adjust 
inflation pressures according to the specifications listed 


in the tire pressure sticker on the glove box door. 


3. Body Lubrication 


Lubricate the items listed at scheduled interval using 
lubricant specified in the Recommended Fluids and Lub- 
ricants chart at the end of this section. Refer to figures 
B-11 through B-18 for application of lubricant. When 


lubricating weatherstrips and seals, apply the lubricant 
to a rag and wipe it on the seal to avoid dust-collecting 
overspray which can soil passenger clothing. 


4. Clutch Lever and Linkage 


Lubricate at scheduled interval. Apply A}!C/Jeep All- 
Purpose Lubricant, or equivalent, or multi-purpose 
chassis lubricant (lithium base) to the one lube fitting on 
the clutch bell crank. 


5. Exhaust System Inspection 


Inspect the exhaust system at scheduled interval for 
the following conditions. Correct as required. 
• Exhaust system leaks, damage, misalignment 
• Grounding against body sheet metal or frame 
•Catalytic converter "bulging" or heat damage 


Ag. B-11 
Hood Latcb-CJ Madlls 


Ag. B-12 
Hood Hinge-CJ Models 


6. Manual Staaring Gear 


Check- at scheduled interval by removing the side 
cover bolt opposite the adjuster screw (fig. B-19). Lubri- 
cant should be to level of bolt hole. If not, add make-up 
fluid such as AMC/Jeep All-Purpose Lubricant or multi- 
purpose lithium base chassis lubricant. 


7. Propeller Shafts !Front and Rear) 


Lubricate propeller shafts, single and double cardan 
U-joints, during the scheduled chassis lubrication with 
AMC/Jeep All-Purpose Lubricant or multi-purpose lith- 


ium base chassis lubricant grease. 


NOTE: Undercoati11g or rustproofing compounds could 
unbalance the propeller shafts and cause drii:etrain ui- 


brations. Remove any such compounds usinq the appro- 


priate sohent. 


Ag. B-13 
Glove Box Latch and Hinge-CJ Models 


Door Latch and Lock-Cherokee-WagonHr-Truci Models 


Fig. B· 15 
Door Hinges and Courtesy Light Button- 
Cherokaa-Wagonaer-Truck Models 
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' Fig. 8-16 
Windshield Hinge Lubrication Hole-CJ Models 
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Fig. 8-17 Tailgate Lubrication Points-Cberokae-WagonHr Models 
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Fig. 3-18 
Tailgate Hinge Lubrication Hoie- 


Charokaa-Wagoneer Models 
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Fig. B-19 
Manual Steering GBlr Fiii Hole Location 


Sleeve Yokes (Spllnesj 


Apply grease gun pressure to sleeve yoke grease fit- 
ting until lubricant appears at pressure relief hole in 
expansion plug at sleeve yoke end of spline. At this 
point, cover pressure relief hole with finger and continue 
to apply pressure until grease appears at sleeve yoke 
seal. This will ensure complete lubrication of spline. 


Double Cardan Joint 


Lubricate the constant velocity center bearing at the 
transfer case end of the front propeller shaft as follows: 


(1) Raise vehicle on frame-contact type hoist (front 
wheels must be free to rotate). 


(2) Clean dirt from around double cardan joint (fig. 


B-20). 


(3) Lubricate joint using needle-type Lubrication 
Adapter J-225512-2. 


8. Steering Linkage 


Lubricate steering linkage at scheduled interval. 
Clean the four lube fittings on tie-rod ends and con- 
necting rod ends, and lubricate with AMC/Jeep All- 
Purpose Lubricant, or equivalent. or mu!ti-purpose lith- 


ium base chassis lubricant. 
Also, inspect and replace as needed torn or ruptured 
grease seals, replace damaged steering components and 
lubricate ball joints. 


Check manual or power steering gear assembly for 
leaks, housing cracks or loose frame mounting. Inspect 1. __ .--. 


steering damper for leaks or loose mounting. Also, check \' 
steering tie rods and connecting rod for bending, loose- 
ness or wear. 


LUBE 
FITTINGS 


Ag. B-20 
Double Cardan Joint 


9. Steering Shaft U-Jolnt 


0 
1 
e r 
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Lubricate steering·shaft U-joint at scheduled interval. r · 


(On Cherokee, Wagoneer and Truck models only.) 
\. 


10. Transfer Case-Auld Leval Check 


Fluid levels in the transfer case must be checked as 
scheduled. To check lubricant level, remove the transfer 
case fill plug located on the rear of the transfer case, 


Lubricant should be level with the fill plug hole (figs. 
B-21 through B-23). If not, bring up level with specified 
lubricant and install fill plug. Refer to Recommended 
Fluids and Lubricants chart located at the end of this 
chapter for lubricant specification and to Fluid Capaci- 


ties chart for transfer case capacity. 


Ag. B-21 
Transfer case Drain and FRI Plugs-Model 300 


DRAIN 


At. 1·22 Tna1f1r C111 Dnln 1ad All Pluga-Madlt 208 


FILL 


Rt. 1·23 Tnnaflr C111 Dnln ind All Pluga-Qa1dn-Tnc 


Transfer Clsa-Auld Change 


Drain and change transfer case at scheduled interval. 
To change fluid: 
(1) Remove fill plugs then drain plugs. 
(2) Allow transfer case to drain completely. 
(3) Install drain plugs. 
( 4) Fill with specified lubricant to level of fill hole. 
(5) Install fill plugs. 


CAUTION: Do not overtighten fill and drain plugs. 
Tighten plugs to 15 to 25 foot-pounds (20.3 to 33.9 Nem) 
torque. Overtightening can strip threads or break the 
aluminum case. 


11. Transmission 


Refer to Engine Components for procedure on check- 
ing fluid level for automatic transmission. 
Fluid levels in the transfer case and manual transmis- 
3ion must be checked at the same time, as scheduled. Fill 
plugs for all manual transmissions are located on the 
right side of the assembly. 
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To check lubricant level, remove the transmissicm fill 
plug. Lubricant should .be level with each fill plug hole. 
If not, bring up to level with specified lubricant and 
install fill plug. Ref er to Recommended Fluids and Lub- 
ricants chart and Fluid Capacities chart at the end of 
this chapter. 


Autam1tlc Tn111111lutan Auld C111ng11 


• 
Drain and refill the automatic transmission every 
25,000 miles (40 000 km) for vehicles in normal service 
and every 10,000 miles (16 000 km) for vehicles in heavy- 
duty service. Change fluid immediately after vehicle 
operation, before it cools. 
(1) Remove transmission pan screws, pan, and 
gasket. 
(2) Remove and discard oil filter (fig. B-24). 


(3) Remove and discard 0-ring seal from pick-up 
pipe. 
(4) Install new 0-ring seal on pick-up pipe and in- 
stall strainer and pipe assembly. 
(5) Clean pan thoroughly and position new gasket 
on pan. Use petroleum jelly, or equivalent, to position 
gasket. 
(6) Install pan. Secure with attaching screws and 
tighten to 10 to 13 foot-pounds (14 to 18 N•m) torque. 
(7) Pour approximately 5 quarts (4.71 liters) of Dex- 
ron® or Dexron II® automatic transmission fluid into 
filler pipe. Be sure container spout, funnel, or other 
items in contact with fluid are clean. 
(8) Start engine and allow it to idle a few minutes. 
(9) Apply brake pedal and parking brake. Shift 
transmission into all positions then place the selector 
lever in N (Neutral). 
(10) With transmission at operating temperature, 
check fluid level. Add fluid, if necessary, to bring level to 
FULL mark. 


Ag. 8·24 
Removing Autallltlc Tnaamlulan Alter 
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Manual Tl'1nsmlulon Auld Change 


Manual transmission and transfer case lubricating 
fluid should be changed at the same time, as scheduled. 
See Recommended Fluids and Lubricants at the end of 
this chapter for fluid specification, and the Fluid Capac- 
ities Chart for quantity. To change fluid: 
(1) Remove fill plugs then drain plugs. 
(2) Allow units to drain completely. 
(3) Install drain plugs. 
( 4) Fill to level of fill holes. 
(5) Install fill plugs. 


UNSCHEDULED MAINTENANCE 


General 


Services detailed in· this subsection are not listed in 
the Maintenance Schedule for performance at a speci- 
fied interval. They are to be performed as required to 
restore vehicle to original specifications. Unscheduled 
maintenance services include such items as fuel system 
cleaning; engine carbon deposit removal; retightening 
loose parts and connections; replacement of manual 
transmission clutch components, brakelinings, shock ab- 
sorbers, light bulbs, wiper blades, belts or hoses; re- 
placement of interior trim, bright metal trim, painted 
parts and other appearance items or rubber-like parts. 
Need for these unscheduled services is usually indicated 
by a change in performance, handling, or the appearance 
of the vehicle or a particular component. Owners, users 
and service mechanics should be alert for indications 
that service or replacement is needed. 


Catalytic Converter 


The catalytic converter(s) used on 1981 Jeep models 
will become contaminated if leaded gas is used, or if the 
engine or emission controls are not maintained as sched- 
uled. If this occurs, the catalyst-the alumina-coated 
beads in the converter-or the entire converter must be 
replaced. Refer to the catalyst replacement procedure in 
Chapter lK-Exhaust Systems. 


Fluid Capacities 


CAPACITIES 
U.S. 
Imperial 
APl)roximate Refill 
Measure 
Measure 


Engine Oil (includes 1 quart 
for filter ch•ngel 
151 CID Engine 
3.0 quarts 
2.52 quarts 
258 CID Engine 
5.0 quarts 
4.2 quarts 
304 CID & 360 CID Engines 
5.0 quarts 
4.2 quarts 


Cooling System (includes 1 
quart for heater! 
151 CID Engine 
7.8 quarts 
6.5 quarts 
258 Cl D Engine 
10.5 quarts 
8.7 quarts 
304 CID Engine 
13.0 quarts 
10.8 quarts 
360 CID Engine 
14.0 quarts 
11 .6 quartS 


Transfer Case 
Model 300 
4.0 pints 
· 3.3 pints 
Model 208 
6.0 pints 
5.0 pints 
Cuadra· Trac 
4.0 pints 
3.3 pints 


Transmission 
Manual 4-Soeed-SR-4 
3.0 pints 
2.5 pints 
Manual 4..Speed-T-176 
3.5 pints 
2.9 pints 
Manual 4-Speed-T-18 
6.5 pints 
5.5 pints 
Automatic-Model 999 


(Change Only I 
8.5 pints 
7.1 pints 
Automatic-Model 999 
(At Overhaul) 
17.0 pints 
14.1 pints 
Automatic-Model 727 
(Change Onlvl 
8 .5 pintS 
7.1 pints 
Automatic-Model 727 
(At Overhaul) 
17.0 pints 
14.1 pints 


Axles 
CJ Front Axle 
2.5 pints 
2.1 pints 
CJ Rear Axle 
4.8 pints 
4.0 pints 
Cherokee Front Axle 
3.0 pints 
2.5 pints 
Cherokee Rear Axle 
4.8 pints 
4.0 pints 
Wagoneer Front Axle 
3.0 pints 
2.5 pints 
Wagoneer Rear Axle 
4.8 pints 
4.0 pints 
J-10 Truck Front Axle 
3.0 pints 
2.5 pints 
J-10 Truck Rear Axle· 
4.8 Pints 
4.0 pints 
J-20 Truck Front Axle 
3.0 pints 
2.5 pints 
J-20 Truck Rear Axle 
6.0 pints 
5.0 pints 


Gas Tanks (Approximate 
Capacity I 
CJ Models 
14.8 gallons 12.3 gallons 
Cherokee Models 
20.3 gallons 16.9 gallons 
Wagoneer MOdels 
20.3 gallons 16.9 gallons 
Truck Models 
19.0 gallons 15.8 gallons 


Metric 
Measure 
( 


\ 


2.84 liters 
4. 7 liters 
4.7 liters 


7 .4 liters 
9.9 liters 
12.3 liters 
13.2 liters 


1.9 liters 
2.8 liters 
1.9 liters 


1.4 liters 
1.7 liters 
3.1 liters 


4.0 liters 


8.0 liters 


4.0 liters 


8.0 liters 


1 .9 Uters 
2.3 liters 
1.4 liters 
2.3 liters 
1.4 liters 
2.3 liters 
1.4 liters 
2.3 liters 
1.4 liters 
2.8 liters 


56.0 liters 
76.8 liters 
76.8 liters 
71 .9 I iters 


80360 


I 
J 
COMPONENT 


Distributor rotor tip• 


Engine coolant 


Engine oil 


Exhaust manifold heat 
valve 


COMPONENT 


Automatic transmission 


Brake master cylinder• 


Caliper Slide Rails 
(CJ only) 


Clutch lever and linkage 
c ) 


Conventional axle 
differentials 


Drum brake support 
plate ledges• 


F rant suspension ball 
joints, steering linkage, 
propeller shafts, single and 
double cardan joints and 
yokes 


Front wheel bearings 


Gearshift linkage- 
transmission and transfer 
case 


Manual locking hubs 
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Re'commended Fluids and Lubricants 


ENGINE 


SPECIFICATION 


AMC/Jeep Silicone Dielectic 
Compound or equivalent. 


High quality ethylene glycol 
(permanent antifreeze) and clean 
water mixture. 


API classification "SE" or "SF", 
if available. Refer to oil viscosity 
chart for correct SAE grade. 


AMC/Jeep Heat Valve Lubricant 
or equivalent. 


CHASSIS 


SPECIFICATION 


AMC/Jeep Automatic Transmission 
Fluid or equivalent labeled Dexron® 
or Dexron 11®· 


AMC/Jeep Brake Fluid or equivalent 
marked FMVSS No. 116, DOT-3 
and SAE J-1703. 


CAUTION : Use only recommended 
brake fluids. 


AMC/Jeep Brake Support Plate 
Lubricant or equivalent 
molydisulfide lubricant. 


AMC/Jeep All-Purpose Lubricant 
or equivalent lithium base chassis 
lubricant. 


AMC/Jeep Rear Axle Lubricant or 
gear lubricant of SAE 85W-90 


(APl-GLSl quality. 


AMC/Jeep Brake Support Plate 
Lubricant or equivalent 
molydisulfide lubricant. 


AMC/Jeep All-Purpose Lubricant or 
equivalent lithium base chassis 
lubricant. 


AMC/Jeep All-Purpose Lubricant 
or equivalent lithium base chassis 


lubricant. 


AMC/Jeep All-Purpose Lubricant 
or equivalent lithium base chassis 
lubricant. 


AMC/Jeep All-Purpose Lubricant 
or equivalent lithium base chassis 
lubricant. 


CHASSIS (Continued) 


COMPONENT 
SPECIFICATION 


Manual steering gear . 
AMC/Jeep All-Purpose Lubricant 
or equivalent lithium base chassis 
lubricant. 


Manual transmission 
SAE 85W-90 gear lubricant 
(APl ·GLS). 


Model 208 transfer case 
1 OW-30 motor oil. 


Model 300 transfer case 
SAE 85W-90 gear lubricant 
(APl·GLS). 


Parking brake pedal 
3-M Spray Lube 8902 or 
mechanism• 
equivalent. 


Power steering pump 
AMC/Jeep Power Steering Fluid 
and gear• 
or equivalent. 


Cuadra-Trac transfer case 
1 OW-30 motor oil. 


Steering shaft U-joint 
AMC/Jeep All-Purpose Lubricant 
or equivalent lithium base chassis 


lubricant. 


Trac· Lok axle differential 
AMC/Jeep Rear Axle Lubricant or 
limited·slip gear lubricant of SAE 
85W-90 (APl -GLS) qualitY. 


BODY 


COMPONENT 
SPEC! FICA TION 


Ashtray slides 
3·M Spray Lube 8902 or equivalent. 


Front seat tracks 
3·M Spray Lube 8902 or eQuivalent. 


Hinges: door, hood , 
3·M Spray Lube 8902 or equivalent. 
liftgate, tailgate, glove box 


Hinges: tailgate 
AMC/Jeep All-Purpose Lubricant 
(Cherokee, Wagoneer) 
or equivalent lithium base chassis 
lubricant. 


Kev lock cylinders 
Powdered graphite, AMC/Jeep 
Silicone Lubricant Spray or light oil. 


Latches: door, hood, 
3-M Spray Lube 8902 or eQuivalent. 
liftgate, tailgate. glove box 


Moon roof 
Petroleum Jelly 


Weatherstrips: door. 
AMC/Jeep Silicone Lubricant Spray 
window, liftgate, tailgate 
or equivalent. 


Windshield hinges and 
3-M Spray Lube 8902 or equivalent. 
holddown knobs (CJ) 


•No routine drain and refill or application of lubricant is required. 


Specification is for maintaining fluid levels or reassembling compo- 
nents. Refer to the Maintenance Schedules for intervals. 
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Engine Tuna-Up 1A-15 


GENERAL INFORMATION 


GENERAL 


Paga 


Emission Components 1A-l 


This chapter contains general information that ap- 
)Iies to all Jeep engines: 151 CID four-cylinder, 258 CID 
six-cylinder, 304 CID eight-cylinder, and 360 CID eight- 
cylinder engines. Ref er to Chapter lB-Engines for spe- 
cific procedures involving engine replacement, engine 
disassembly, internal component repair and replace- 
ment and mechanical specifications. 
The Engine Diagnosis section of this chapter presents 


information and procedures useful for locating problems 
not normally encountered during routine maintenance 
and tune-ups. 


The Engine Tune-Up section of this chapter presents a 
systematic approach to the performance of a complete, 


Paga 
• 


Genaral 
1A-1 


prec1s10n tune-up required at the interval specified in 
the Engine Maintenance Schedule. 


EMISSION COMPONENTS 


It is frequently helpful to know at a glance the emis- 
sion control-related components that are- installed on a 
particular vehicle. This information is contained in 
three emission component charts. Vehicles designated 


49-state are certified for sale in all states (and Canada) 


except California. Vehicles designated California are the 
only vehicles certified for sale in the state of California. 
Hilly terrain components are applicable to vehicles that 
are normally driven in areas where the driveability is 
affected by the environmental conditions (e.g., altitude). 


Emission Components-Hilly Terrain Light Duty Vehicles 
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Emission Components-49-State Light Duty Vehicles 
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GENERAL SERVICE AND DIAGNOSIS 1A-3 


Emission Components-California Light Duty Vehicles 
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NOTE: All vehicles have Fuel Tank Vapor Control, Vacuum Operated TAC Systems and PCV Valves. All temperatures are nominal. 
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ENGINE DIAGNOSIS 


GENERAL 


Paga 


Blown Cylinder Head Gasket Diagnosis 1A-14 
Cylinder ICambustlon Chamber) Leakage Test 1A-14 
Cyllndar Compression Pl'9SSura Test 1A-12 
Diagnosis with Scope Analyser 1A· 12 


An engine diagnosis is helpful for identifying the 
causes of malfunctions not remedied by routine mainte- 
nance and tune-ups. These malfunctions are classified 
either mechanical (e.g. a strange noise), or perform- 
ance (e.g. engine idles rough and stalls). Ref er to the 


Service Diagnosis-Mechanical chart and the Service 
Diagnosis-Performance chart. 


Page 


Gananl 1A-3 
Intake Manifold Leakage Diagnosis 1A-15 
Service Dlagnosls-Machanlcal 1A-4 
Service DlagaosJs_,arformance 1A-7 


Additional tests and diagnostic procedures may be 
necessary to pinpoint a particular problem. This inror- 
mation is provided within Diagnosis with Scope Analy- 


zer, Cylinder Compression Pressure Test, Cylinder 


Leakage Test, Blown Cylinder Head Gasket Diagnosis 


and Intake :Ylanifold Leakage Diagnosis. 


lA-4 
GENERAL SERVICE·AND DIAGNOSIS 


Service Diagnosis-Mechanical 


Condition 
Possible Cause 
Correction 
c· 


EXTERNAL OIL 
(1) 
Fuel pump gasket broken or 
(1) Replace gasket. 
LEAKS 
improperly seated. 
(2) 
Cylinder head cover gasket 
(2) Replace ga5ket; check. cylinder 
broken or improperly seated. 
head cover gasket flange and 
cylinder head gasket surface 
for distortion. 
( 3) 
Oil filter gasket broken or im- 
( 3) 
Replace oil filter. 
properly seated. 


(4) Oil pan side gasket broken or 
(4) 
Replace gasket; check oil pan 
improperly seated. 
gasket flange for distortion. 


(5) 
Oil pan front oil seal broken or 
(5) Replace seal; check timing case 


. improperly seated. 
cover and oil pan seal flange for 
distortion. 
( 6) Oil pan rear-oil seal broken or 
(6) 
Replace seal;. check. oil pan. rear 
improperly seated. 
oil seal flange; check rear main 
bearing cap for cracks, plugged 
oil return channels,. or distortion 
in seal groove. 
(7) Timing case cover oil seal 
(7) 
Replace seal. 
broken or improperly seated. 
(8) Oil pan drain plug loose or has 
(8) 
stripped threads. 
Repair as necessary and tighten. 


I - 


(9) 
Rear oil gallery plug loose. 
(9) 
Use appropriate sealant on 
gallery plug and tighten. 


(10) Rear camshaft plug loose or 
(10} Seat camshaft plug or replace and 


improperly seated. 
seal, as necessary. 


EXCESSIVE OIL 
(1) Oil level too high. 
(1) Lower oil level to specifications. 
CONSUMPTION 
(2) 
Oil too thin. 
(2) 
Replace with specified oil. 


(3) 
Valve stem oil deflectors are dam- 
(3) Replace valve stem oil 
aged, missing, or incorrect type. 
deflectors. 


(4) 
Valve stems or valve guides worn. 
(4) Check stem-to-guide clearance 
and repair as necessary. 
(5) Piston rings broken, missing. 
(5) Replace missing or broken rings. 


(6) Incorrect piston ring gap. 
(6) Check ring gap, repair as necessary. 


(7) 
Piston rings sticking-or excessively 
(7) Check ring side clearance, repair 
loose in grooves. 
as necessary. 


(8) Compression rings installed up- 
(8) 
Repair as necessary. 
side down. 
(9) 
Cylinder walls worn, scored, or 
(9) 
Repair as necessary. 
glazed. 
(10) Piston ring gaps not properly 
( 10) Repair as necessary. 
staggered. 


( 11) Excessive main or connecting rod 
(11) Check bearing clearance, repair 
bearing clearance. 
as necessary. 
60259A 


GENERAL SERVICE AND DIAGNOSIS 1A-5 


Service Diagnosis-Mechanical (Continued) 


Condition 
Possible Cause 
Correction 


NO OIL PRESSURE 
(1) 
Low oil level. 
(1) Add oil to correct level. 
(2) 
Oil pressure gauge or sending unit 
(2) Refer to Oil Pressure Gauge 
inaccurate. 
in Chapter lL. 


( 3) Oil pump malfunction. 
(3) Refer to Oil Pump in Chapter lB 
(4) Oil pressurE! relief valve sticking. 
(4) Remove and inspect oil pressure 
relief valve assembly. Refer to 
Chapt.er lB. 
(5) Oil passages on pressure side of 
(5) Inspect oil passages for 
pump oqstructed. 
obstructions. 
( 6) 
Oil pickup screen or tube 
(6) Inspect oil pickup for 
obstructed. 
obstructions. 
(7) 
Loose oil inlet tube. 
(7) Replace inlet tube. 
LOW OIL PRESSURE 
(1) 
Low oil level. 
(1) Add oil to correct level. 
(2) Oil excessively thin due to dilu- 
(2) Drain and refill crankcase with 
tion, poor quality, or improper 
correct grade oil. 
grade. 


( 3) Oil pressure relief spring weak or 
( 3) Remove and inspect oil pressure 
sticking. 
relief valve assembly. 
( 4) Oil pickup tube and screen assem- 
( 4) Remove and inspect oil inlet tube 
bly has restriction or air leak. 
and screen assembly. (Fill pickup 
with lacquerthinner to find leaks.) 
Replace if defective. 
(5) 
Excessive oil pump clearance. 
( 5) Check clearances; refer to Oil 
Pump in Chapter lB. 
(6) 
Excessive main, rod, or camshaft 
(6) Measure bearing clearances, repair 
bearing clearance. 
as necessary. 


HIGH OIL PRESSURE 
(1) 
Improper grade oil. 
(1) Drain and refill crankcase with 
correct grade oil. 
(2) 
Oil pressure gauge or sending unit 
(2) Refer to Oil Pressure Gauge 
inacurrate. 
in Chapter lL. 


( 3) Oil pressure relief valve sticking 
( 3) 
Remove and inspect oil pressure 
closed. 
relief valve assembly. 
(4) 
Oil pressure relief valve anti-lock 
(4) Check for obstruction; repair 
port blocked (eight-cylinder only). 
as necessary. 


MAIN BEARING 
(1) 
Insufficient oil supply. 
(1) Check for low oil level or low oil 
NOISE 
pressure. 
(2) 
Main bearing clearance excessive. 
(2) Check main bearing clearance, 
repair as necessary. 


(3) 
Crankshaft end play excessive. 
( 3) Check end play, repair as 
necessary. 


(4) Loose flywheel or drive plate. 
(4) Tight.en flywheel or drive plate 
bolts. 


(5) 
Loose or damaged vibration 
( 5) 
Repair as necessary. 
damper. 
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1 A-6 
GENERAL SERVICE AND DIAGNOSIS 


Service Diagnosis-Mechanical (Continued) 


Condition 
Possible Cause 
Correction 


CONNECTING ROD 
(1) Insufficient oil supply. 
(1) 
Check for low oil level or low oil 
( 


BEARING NOISE 
pressure. 


(2) 
Bearing clearance excessive or 
( 2) 
Check clearance, repair as 
bearing missing. 
necessary. 


( 3) 
Crankshaft connecting rod journal 
( 3) 
Check journal measurements, 


out-of-round. 
repair or replace as necessary. 


(4) Misaligned connecting rod or cap. 
(4) Repair as ,necessary. 
(5) Connecting rod bolts tightened 
(5) 
Tighten bolts to specified torque. 
improperly. 


PISTON NOISE 
(1) Piston -to -cylinder wall clearance 
(1) Check clearance, repair as 
excessive .. 
necessary. 


(2) 
Cylinder walls excessively tapered 
(2) 
Check cylinder wall measure- 
or out-of-round. 
men ts, rebore cylinder. 


( 3) Piston ring broken. 
(3) Replace all rings on that piston. 


( 4) 
Loose or seized piston pin. 
( 4) Check piston-to-pin clearance, 
repair as necessary. 
(5) 
Connecting rods misaligned. 
(5) 
Check rod alignment, straighten 
or replace. 


( 6) 
Piston ring side clearance exces- 
( 6) Check ring side clearance, repair 
sively loose or tight. 
as necessary. 


(7) 
Carbon build-up on piston is 
(7) 
Clean carbon from piston. 
,. 


excessive. 


I 


- .. 
\. 


VALVE TRAIN NOISE 
(1) Insufficient oil supply. 
(1) Check for. 
(a) Low oil level. 


(b) Low oil pressure. 
(c) Plugged pushrods. 
(d) Wrong hydraulic tappets. 


(e) Plugged oil gallery in block. 


(f) Excessive tappet to bore 
clearance 


(2) 
Push rods worn or bent. 
(2) 
Replace worn or bent push rods. 


(3) 
Rocker arms or pivots worn. 
(3) 
Replace worn rocker arms or 
pivots. 


(4) Dirt or chips in hydraulic tappets. 
( 4) 
Clean tappets. 


(5) 
Excessive. tappet leak-down. 
(5) 
Replace valve tappet. 


( 6) Tappet face worn. 
( 6) 
Replace tappet; check correspond- 
ing cam lobe for wear. 


(7) 
Broken or cocked valve springs. 
(7) 
Properly seat cocked springs; 


replace broken springs. 


(8) Stem-to-guide clearance excessive . . 
(8) 
Check stem-to-guide clearance, 
rerun guide, install oversize valve. 


(9) 
Valve bent. 
(9) 
Replace valve. 


(10) Loose rocker arms. 
( 10) Tighten bolts to specified torque. 


(11) Valve seat runout excessive. 
( 11) Regrind valve seat/valves. 


(12) Missing valve lock. 
( 12) Install valve lock. 
( 


( 13) Push rod rubbing or contacting 
(13) Remove cylinder head and 
cylinder head. 
remove obstruction in head. 
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GENERAL SERVICE AND DIAGNOSIS 1A-7 


Service Diagnosis-Performance 


Condition 
Possible Cause 


l 
Correction 


HARD STARTING 
I 1) Binding linkage, choke valve or 
11) Repair as necessary. 


(ENGINE CRANKS 
choke piston. 


NORMALLY) 


(2 ) Restricted choke vacuum and 
12 ) Clean passages. 
hot air passages. 


{ ;J ) Improper fuel level. 
(3) Adjust float level. 


(4) Dirty, worn or faulty needle 
(-!) Repair as necessary. 
valve and seat. 


15) Float sticking. 
15'i Repair as necessary. 


(6) Exhaust manifold heat valve stuck 
(6) 
Lubricate or replace. 


(eight-cylinder engine only). 


\7) Faulty fuel pump. 
\7) Replace fuel pump. 


(8) Incorrect choke cover adjustment. 
(8) Adjust choke cover. 


(9) Inadequate unloader adjustment. 
19) Adjust unloader. 


(10) Faulty ignition coil. 
110) Test and replace as necessary. 


{ 11 ) Imµroper spark plug gap. 
111 ) Adjust gap. 


ll2) Incorrect initial timing. 
112) Adjust timing. 


{ 13) Incorrect valve timing. 
113) Check valve timing; repair as 
necessary. 


ROUGH IDLE OR 
(1) Incorrect curb or fast idle speed. 
1 l ) Adjust curb or fast idle speed. 
STALLING 


(2) Incorrect initial timing. 
12) Adjust timing to specifications. 


(3) Improper idle mixture adjustment. 
~ 3 ) Adjust idle mixture. 


(4) Damaged tip on idle mixture 
\-! ) Replace mixture screw(s). 


screw(s). 


(5) Improper fast idle cam adjustment. (5) 
Adjust fast idle speed. 


(6) Faulty EGR valve operation. 
·6) Test EGR system and replace as 


necessary. 


\7) Faulty PCV valve air flow. · 
17) Test PCV valve and replace as 


necessary. 


(8) Exhaust manifold heat valve 
rnr Lubricate or replace heat valve 
inoperative (eight-cylinder 
as necessary. 
engine only). 


(9) Choke binding. 


;_ 9) Locate and eliminate binding 


condition. 


!10) Improper choke setting. 
11m Adjust choke. 


( 11 ) F:iulty TAC unit. 
I •11 ) Repair as necessary. 
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1A-8 
GENERAL SERVICE AND DIAGNOSIS 


Service 0 iagnosis-Performance (Continued) 


Condition 
Possible Cause 
Correction 
( . 


ROUGH IDLE OR 
(12) Air leak into manifold vacuum. 
(12 ) Check manifold vacuum and 
STALLING 
repair as necessary. 


(Continued) 


(13) Improper fuel level. 
(13) Adjust fuel level. 


(14) Faulty distributor rotor or cap. 
(1-!) Replace rotor or cap. 


(15) Leaking engine valves. 
(15) Perform cylinder combustion or 
compression test, repair as necessary. 


(16) Incorrect ignition wiring. 
(16) Check wiring and correct as 
necessary. 


(17) Faulty coil. 
(17) Test coil and replace as necessary. 


(18) Clogged air bleed or idle passages. 
(18) Clean passages. 


(19) Restricted air cleaner. 
(19) Clean or replace air cleaner. 


(1) Clogged idle transfer slots. 
tl ) Clean transfer slots. 
FAULTY LOW- 
SPEED OPERATION 
(2) Restricted idle air bleeds and 
\ 2 ) Clean air bleeds and passages. 
passages. 


(3) Restricted air cleaner. 
(3) Clean or replace air cleaner. 


(4) Improper fuel level. 
(4 ) Adjust fuel level. 
( 


(5) Faulty spark plugs. 
\5 :1 Clean or replace spark plugs. 


\6) Dirty, corroded, or loose secondary 
(6 '1 Clean or tighten secondary circuit 
circuit connections. 
connections. 


(7) Faulty coil wire (six- and 
(7) Replace coil wire. 


eight-cylinder engines only). 


18) Faulty distributor cap. 
{8 ) Replace cap. 


FAULTY 
\1) Improper pump stroke. 
( 1 ) Adjust pump stroke. 
ACCELERATION 


(2 ) Incorrect ignition timing. 
(2 '1 
Adjust timing. 


13) Inoperati\·e pump discharge check 
;3) Clean or replace as necessary. 


ball or needle. 


(4) Faulty elastomer valve. (Eight- 
( 4 ) Replace valve. 
cylinder engine only.) 


(5) Worn or damaged pump diaphragm (5) Replace diaphragm or piston. 
or piston. 


(6) Leaking main body cover gasket. 
(6) Replace gasket. 


(7) Engine cold and choke too lean. 
(7) Adjust choke. 


(8) Improper metering rod adjustment 
(8) Adjust metering rod. 
\ 


( BBD Model carburetor) 
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:( ) 
Condition 


FAULTY 


ACCELERATION 
(Continued) 


FAULTY HIGH 
SPEED OPERATION 
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Service Diagnosis-Performance (Continued) 


Possible Cause 


(9) Faulty spark plug(s). 


(10) Leaking engine valves~ 


(11) Faulty coil. 


(1) Incorrect ignition timing. 


(2) Faulty distributor centrifugal 


advance. 
. 


(3) Faulty distributor vacuum 
advance. 


·(4} Low fuel pump volume. 


(5) 
Wrong spark plug gap; wrong plug. 


(6) Faulty choke operation. 


(7) Partially restricted exhaust 
manifold, exhaust pipe, muffler 
or tailpipe. 


(8) Clogged vacuum passages. 


(9) Improper size or obstructed 
main jet. 


(10) Restricted air cleaner. 


(11) Faulty distributor rotor or cap. 


(12) Faulty coil. 


(13) 
Leaking engine valvets) . 


(14) Faulty valve springtsL 


(15) Incorrect valve timing. 


(16) Intake manifold restricted_ 


(17) Worn distributor shaft_ 


Correction 


(9) Clean or replace spark plug(s). 


(10) Check cylinder leakdown rate or 
compression, repair as necessary. 


(11). Test coil and replace as necessary. 


(1) Adjust timing. 


(2) Check centrifugal advance and 


repair as necessary . 


(3) Check vacuum advance and repair 
as necessary. 


(4) Replace fuel pump. 


(5) 
Adjust gap; install correct plug. 


(6) Adjust choke. 


(7) Eliminate restriction. 


(8) 
Clean passages. 


(9) Clean or replace as necessary. 


(10) Clean or replace as necessary. 


(11) Replace rotor or cap. 


(12) Test coil and replace as necessary. 


(13) Perform cylinder combustion or 
compression test, repair as necessary. 


(14) Inspect and test valve spring 
tension and replace as necessary. 


(15) Check valve timing and repair as 


necessary. 


(16) Remove restriction or replace 
manifold. 


(17) · Replace shaft. 
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Service Diagnosis-Performance (Continued) 


Condition 
Possible Cause 
Correction 


MISFIRE AT ALL 
(1) Faulty spark plug(s). 
(1) Clean or replace spark plug(s). 
SPEEDS 


(2) Faulty spark plug wire(s). 
(2) Replace as necessary. 


(3) Faulty distributor cap or rotor. 
(3) Replace cap or rotor. 


(4) Faulty coil. 
(4) Test coil and replace as necessary. • 


( 5) Trigger wheel too high. 
( 5) Set to specifications. 


(6) Primary circuit shorted or open 
(6) Trace primary circuit and repair 
intermittently. 
as necessary. 


(7) 
Leaking engine valve(s). 
(7) Perform cylinder combustion 
or compression test, repair 
as necessary. 


( 8) 
Faulty hydraulic tappet(s). 
(8) Clean or replace tappet( s). 


(9) 
Faulty valve spring(s). 
(9) Inspect and test valve spring 
tension, repair as necessary. 


(10) Worn lobes on camshaft. 
(10) Replace camshaft. 


(11) Air leak into manifold vacuum. 
(11) Check manifold vacuum and 
repair as necessary. 


(12) Improper carburetor settings. 
(12) Adjust carburetor. 


(13) Fuel pump volume or pressure low. (13) Replace fuel pump. 


(14) Blown cylinder head gasket. 
(14) Replace gasket. 


(15) Intake or exhaust manifold 
(15) Pass chain through passages. 
passage( s) restricted. 


(16) Wrong trigger wheel. 
(16) Install correct wheel. 


POWER NOT UP 
(1) Incorrect ignition timing. 
(1) Adjust timing. 
TO NORMAL 
(2) 
Faulty distributor rotor. 
(2) 
Replace rotor. 


(3) Trigger wheel positioned too high 
(3) Reposition or replace trigger wheel. 
or loose 0n shaft. 


(4) 
Incorrect spark plug gap. 
(4) 
Adjust gap. 


(5) Faulty fuel pump. 
(5) Replace fuel pump. 


(6) Incorrect valve timing. 
(6) Check valve timing and repair 
as necessary. 


(7) 
Faulty coil. 
(7) Test coil and replace as necessary. 


(8) 
Faulty ignition. 
(8) Test wires and replace as necessary. 


(9) Leaking engine valves. 
(9) Perform cylinder combustion or 
compression test, and repair 


(\ 
as necessary. 


(10) Blown cylinder head gasket. 
(10) Replace gasket. 
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Service Olagnoaia-Performance (Continued) 


;() 
Condition 
Possible Cause 
Correction 


POWER NOT UP 
(11) Leaking piston rings. 
(11) Check compression and repair as 
TO NORMAL 
necessary. 


(Continued} 
(12) Worn distributor shaft. 
(12) Replace shaft. 


INTAKE BACKFIRE 
(1) Improper ignition timing. 
(1) Adjust timing. 


(2) 
• 
Faulty accelerator pump discharge. 
(2) Repair as necessary. 


(3) Improper choke operation. 
(3) Repair as necessary. 


(4) Defective EGR CTO valve. 
(4) Replace EGR CTO valve. 


( 5) Defective TAC unit. 
(5) Repair as necessary. 


(6) Lean fuel mixture. 
(6) Check float level or manifold 
vacuum for air leak. Remove 
sediment from bowl. 


EXHAUST BACKFIRE 
(ll Air leak into manifold vacuum. 
(1) Check manifold vacuum and 
repair as necessary. 


(2) 
Faulty diverter valve. 
(2) 
Test diverter valve and replace 
as necessary. 


(3) 
Faulty choke operation. 
(3) 
Repair as necessary. 


(4) Exhaust leak. 
(4) Locate and eliminate leak. 


PING OR 
(1) Incorrect ignition timing. 
(1) Adjust timing .. 


SPARK KNOCK 
(2) Distributor centrifugal or vacuum 
(2) Check advance and repair as 
advance malfunction. 
necessary. 


(3) Excessive combustion chamber 
(3) Use combustion chamber 
deposits. 
cleaner. 


(4) 
Carburetor set too lean. 
(4) Adjust carburetor. 


(5) Air leak into manifold vacuum. 
(5) Check manifold vacuum 
and repair as necessary. 


(6) 
Excessively high compression. 
(6) Check compression and repair 
as necessary. 


(7) 
Fuel octane rating excessively low. 
(7) Try alternate fuel source. 


(8) Heat riser stuck in heat ON 
(8) Free-up or replace heat riser. 
position (eight-cylinder engine 
only). 


(9) Sharp edges in combustion 
(9) Grind smooth. 
chamber. 
SURGING (CRUISING 
(1) Low fuel level. 
(1) Adjust fuel level. 
SPEEDS TO 
TOP SPEEDS) 
(2) Low fuel pump pressure or volume. 
(2) Replace fuel pump. 


(3) Metering rod(s) not adjusted 
(3) Adjust metering rod. 


properly ( BBD Model Carburetor). 
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Service Diagnosis-Performance (Continued) 


Condition 
Possible Cause 
Correction 


SURGING (CRUISING 
(4) Improper PCV valve air flow. 
(4) 
Test PCV valve and replace 
SPEEDS TO 
as necessary. 
TOP SPEEDS) 
(5) 
(Continued) 
Air leak into manifold vacuum. 
(5) 
Check manifold vacuum and 


(6) Clogged main jet(s). 


(7) 
Undersize main jet(s). 


(8) Blocked air bleeds. 


(9) Clogged fuel filter screen. 


(10) Restricted air cleaner. 


DIAGNOSIS WITH SCOPE ANALYZER 


The scope analyzer is an ignition system tester that 
provides a quick and accurate means for diagnosis of 
ignition system performance problems. All phases of the 
ignition cycle are displayed graphically on an os- 
cilloscope (cathode ray tube) as they occur during engine 
operation. 
The manufacturers of scope analyzer equipment pro- 
vide descriptions of the test procedures possible with 
their equipment. This section is not intended to describe 
all uses of scope analyzer equipment, but to indicate 
differences in scope pattern between the HEI (High 
Energy Ignition) and SSI (Solid State Ignition) systems 
used on Jeep engines (fig. lA-1). 
The upper display illustrates a typical scope pattern 
for the HEI system from firing line to firing line and 
areas of the pattern significant for diagnosis. The scope 
pattern displays the time duration horizontally and volt- 
age amplitude vertically. 


Compare the scope pattern of the HEI system with 
the typical pattern of the SSI system. 
The SSI waveform pattern is below the zero voltage 
line (i.e., negative) during oscilation dampening but oth- 
erwise is similar to that of the HEI system in this area. 
Other than the differences noted, scope analyzer igni- 
tion system diagnosis for HEI and SSI systems is essen- 
tially the same. 


repair as necessary. 


(6) Clean main jet( s). 


(7) 
Replace main jet(s). 


(8) Clean air bleeds. 


(9) Replace fuel filter. 


(10) Clean or replace air cleaner. 
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CYLINDER COMPRESSION PRESSURE TEST 


A cylinder compression pressure test is usefol for 
identifying the cylinder(s) with an abnormal com- 
pression pressure. With this information available, ad- 
ditional testing/inspection will provide the exact cause 
of the pressure loss. 


(1) Clean spark plug recesses with compressed air. 


(2) Remove spark plugs. 


(3) Remove coil wire from distributor caps and con- 
nect to ground (six- and eight-cylinder engines). Dis- 
connect distributor wire harness connector for four- 
cylinder engines. 


(4) Secure throttle in wide open position. 


NOTE: Ensure battery and starter motor are in good 
operating condition before starting test. 


(5) Insert compression pressure gauge, engage 
starter motor and turn engine for three revolutions. 
Record compression pressure on third revolution. 


(6) Test remaining cylinders and record com- 
pression pressures. 


(7) Refer to Compression Pressure chart. 


Compression Pressure 


Engine 
Preuurw-PSI (kPal 
Max. Cyt. Deviadon-PSI (kPal 
Four·Cylinder 
140 (965) 
30 (207) 
Six-Cylinder 
120-140 (827-965) 
30 (207) 


Eight-Cylinder 
120-140 (827-965) 
30 (207) 
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I 
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I 
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WINDING. 
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ENERGY 
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B 
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I 
ENERGY 
I 
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I 
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I 


GENERAL SERVICE AND DIAGNOSIS 
lA-13 


HEISYSTEM 
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I WHEEL 
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I 
RATED 
I 
I 
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"CK·UI' I 
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I ~ARENT I 
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I 


SSI SYSTEM 


c TRIGGER 


I 
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I PICK·UP 
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I NO 
CURRENT 
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I 
I 
I 
I 


I 
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I 
I 


I 
I 


I 
I 


I 


I 


I 


I 


I 


TRIGGER WHEEL 
E 
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I 
~~~~I~ 
AT~~N· 
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~~~~-:~1'N~~G I 


g~::e'f. ~ICH 
I 
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I 
INDUCED INTO 
THE SECONDARY 
WINDING. 


TRIGGER 
E 
WHEEL 
I 
TOOTH AP. 
I 
PROACHES 
ALIGN· 
MENTWITH I 
THE PICK· 
UP COIL 
I 
ANO 
PRIMARY 
WINO ING 
CURRENT 


INCREASES, 


WHICH 
RESULTS 


IN LOW 
VOLTAGE 
BEING IN. 
DUCEO 
INTO THE 
SECONDARY 
WINDING. 


I 
I 
I 


L 


I 


I 


CIRCUIT OPEN 
F 


NO CURRENT FLOW 
PRIOR TO 
ELECTROMAGNETIC 
FIELD COLLAPSING. 


CURRENT OPEN 


NO CURRENT FLOW PRIOR 


TO ELECTROMAGNETIC 


FIELD COLLAPSING. 
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Ag. 1 A-1 
Scope Diagnosis Patterns 


1A-14 
GENERAL SERVICE AND DIAGNOSIS 


CYLINDER (COMBUSTION CHAMBER) LEAKAGE TEST 


Satisfactory engine performance depends upon a me- 
chanically sound engine. In many instances, unsatisfac- 
tory performance or rough idle is caused by combustion 
chamber leakage. A cylinder compression pressure test 
alone may not reveal this fault. The pressure leakage 


test outlined below provides an accurate means of eval- 
uating engine condition. Pressure leakage testing will 
indicate if the exhaust or intake valves are improperly 
seated, if leaks exist between adjacent cylinders, if there 
are leaks into the water jacket and any other causes of 
compression pressure loss. 


(1) Inspect coolant level and add as required. Do not 


install radiator cap. 


(2) Start and operate engine until it attains normal 
operating temperature, then turn ignition Off. 


(3) Remove spark plugs. 


( 4) Remove oil filler cap. 


(5) Remove air cleaner. 


(6) Position carburetor fast idle speed screw on top 
step of fast idle cam. 


(7) Calibrate test equipment according to manufac- 
turer's instructions. 


NOTE: Shop air source for testing should maintain 70 
psi ( 483 kPa) minimum and 200 psi (1380 kPa) ma.xi.mum 


(80 psi [552 kPa] recommended). 


(8) Perform test procedure on each cylinder accord- 


ing to equipment manufacturer's instructions. 


NOTE: While testing, listen for air escaping through 


carburetor, tailpipe and oil filler apening, and wok for 
bubbles in radiator coolant. 
c· 


(9) All gauge indications should be equal, with no 
more than 25 percent leakage. For example, at 80 psi 
(552 kPa) input pressure, a minimum of 60 psi (414 kPa) 
should be maintained in cylinder. Refer to Cylinder 
Leakage Test Diagnosis. 


BLOWN CYLINDER HEAD GASKET DIAGNOSIS 


A blown cylinder head gasket usually results in a loss 
of power, loss of coolant and engine misfire. A blown 
cylinder head gasket may develop between adjacent cyl- 
inders or between a cylinder and adjacent water jacket. 
A cylinder head gasket blown between two adjacent 
cylinders is usually indicated by a loss of power and 
engine misfire. 
A cylinder head gasket blown between a cylinder and 
an adjacent water jacket is indicated by foaming of 
coolant or overheating and loss of coolant. 
Replace a blown cylinder head gasket using the pro- 
cedure outlined in Chapter lB-Engines. 


Cylinder-to-Cylinder Leakage Test 


To determine if the cylinder head gasket is blown 
between cylinders, perform a compression pressure test 
as outlined under Cylinder Compression Pressure Test. 
, 


A cylinder head gasket blown between two cylinders will 
· 


result in approximately a 50 to 70 percent reduction in 
compression pressure in the two affected cylinders. 


Cylinder Leakage Test Diagnosis 


Condition 


( 1) Air escapes 


through 


carburetor. 


(2) Air escapes 


through tailpipe. 


(3) Air escapes 
through radiator. 


(4) More than 25% 


leakage on 
adjacent cylinder. 


(5) More than 25% 
leakage and 
arr escapes 


through oil 
filler cap open- 


ing only. 


Possible Cause 


(1) Intake valve leaks. 


( 2) Exhaust valve leaks. 


( 3) Head gasket leaks or crack 
in cylinder block. 


( 4) Head gasket leaks or crack 
in cylinder block or head 
between adjacent cylinders. 


(5) Stuck or broken piston ring(s); 
cracked piston; worn rings 
and/or cylinder wall. 


Correction 


(1) Refer to Valve Reconditioning 


(Chapter lB). 


(2) Refer to Valve Reconditioning 


(Chapter lB). 


(3) Remove cylinder head 
and inspect. 


( 4) Remove cylinder head 
and inspect. 


( 5) Inspect for broken ring( s) or 
piston. Measure ring gap and 
cylinder diameter, taper, and 
out-of-round. 
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Cylinder-to-Water Jacket Leakage Test 


( 
ARNING: Use extreme caution when engine is aper- 


ating. Do not stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear wose 


clothing. 


(1) Remove radiator cap and start engine. Allow 
engine to warm up until thermostat opens. 


(2) If large compression/combustion pressure leak 
exists, bubbles will be visible in coolant. 


(3) If bubbles are not visible, install radiator pres- 
sure tester and pressurize system. If cylinder com- 
pression and combustion pressure is leaking into water 
jacket, pointer will pulsate with every eombustion 
stroke of piston. 


INTAKE MANIFOLD LEAKAGE DIAGNOSIS 


An intake manifold air leak. is characterized by lower 
than normal manifold vacuum. One or more cylinders 
may be "dead." 


Exterior Leak 


Two tests are possible, one with engine oil and one 
with acetylene. 


ARNING: Use extreme caution when engine is aper- 
ating. Do not stand in direct line with fan. Do not put 
hands near pulleys, belts or fan. Do not wear wose 


clothing. 


(1) Start engine. 
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(2) Apply oil to gasket edge areas between intake 
manifold and cylinder head. If oil is forced into mani- 
fold, or if smoke is evident in exhaust, manifold has air 


leak. 


. (3) Open acetylene valve of oxyacetylene torch. Do 
not ignite. Pass torch tip over gasket edge areas. If 
engine speed increases, manifold has leak. 


Interior Laak-Elght-Cyllndar Engine .Only 


WARNING: Use extreme caution when engi.ne is aper- 
ating. Do not stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear wose 
clothing. 


(1) Start engine. Remove PCV valve hose from in- 
take manifold. 
(2) Plug PCV valve hose fitting in manifold. Allow 
PCV valve to hang free. 
(3) Remove oil filler cap. Cover filler tube with 
palm of hand. If vacuum is felt, crankcase is exposed to 
intake manifold or cylinder head vacuum. 


(4) Remove intake manifold. Inspect for casting 
flaws. 


(5) Inspect cylinder head for casting flaws. Thor- 
oughly inspect area around intake valves and intake 
valve ports. 


(6) With valve closed, fill port with gasoline and 
inspect for leaks. Alternate method: wrap shop cloth 
around air nozzle and apply air pressure to port. Listen 
for leaks. 


ENGINE TUNE-UP 


GENERAL. 


Engine Assemblies 
Exh1ust Systems 
Fuel Systems 


Plge 


1A-16 
1A·23 
1A-20 


A complete, precision tune-up is required at the inter- 
val outlined in the Engine Maintenance Schedule .. A 


tune-up will accomplish several things. First, it will 
'lSsure that the engine is operating as efficiently and as 
conomically as it was designed to operate. Second, it 
will assure that the undesirable exhaust and fuel vapor 
emissions are within the limits defined by Federal 
regulations. 


General 
Ignition Systems 
Specifications 


P1ga 
1A-15 
1A-16 
1A-23 


A complete, precision tune-up includes all of the tasks 
listed in the Engine Maintenance Schedule. Some tasks 
involve highly-precision emissfon control devices. These 
devices are explained within the applicable systems .in 


their respective chapters of this manual. They are in- 


cluded in this chapter for reference only. 


For convenience, when performing a precision tune- 
up, the· necessary services are grouped together by 
systems. 
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ENGINE ASSEMBLIES 


011 Aller Cap · 


On. eight-cylinder engines, a polyurethane foam filter 
in the oil filler cap filters air coming into the PCV 
system. To clean the filter, apply light air pressure in 
the direction opposite normal air flow (through the filler 
tube opening). If the filter is deteriorated, replace the 
filler cap. 


Drive Belts 


Inspect belts for defects such as fraying or cracking. 
Test belt tension. Belt adjustment, arrangement and 
tension specifications are described in Chapter 
lC-Cooling Systems. 


Vacuum Fittings and Hoses 


Inspect vacuum fittings for looseness· and corrosion. 
Inspect rubber hoses for brittleness and cracking. Thor- 
oughly inspect the hose ends that are slipped onto nip- 
ples. Engine performance may be adversely affected by 
air leaks in such unlikely places as the heater and air 
conditioner control hoses, Cruise Command hoses or the 
power brake booster hose. 


IGNITION SYSTEMS 


Spark Plugs 


Remove and examine spark plugs for burned electro- 
des and fouled, cracked or broken porcelain insulators. 
Keep plugs arranged in the order removed from the 
engine. An isolated plug displaying·an abnormal condi- · 


tion indicates that a problem exists in the cylinder from 
where it. was removed. Replace plugs at the mileage 
interval recommended in the Engine Maintenance 
Schedule. Plugs that have less engine mileage may be 
cleaned and reused if not otherwise defective. Ref er to 
Spark Plug Condition. After cleaning, file the center 


electrode flat \vith a point file. Adjust the gap clearance 
0.033-0.038 inch (0.84-0.97 mm) for six- and eight-cylin- 
der engines, and 0.060 inch (1.52 mm) for four-cylinder 
engines (fig. lA-2). 
Always use a torque wrench when installing spark 
plugs. Distortion from overtightening will change the 
gap clearance of the plug. For four- and six-cylinder 
engines, tighten plugs with 7 to 15 foot-pounds (9.5 to 23 
N•m) torque. For eight-cylinder engines, tighten plugs 
with 25 to 30 foot-pounds (34 to 41 N•m) torque. 


Spartc Plug Condition 


Refer to figure lA-3. Compare the spark plugs with 
the illustrations and the following descriptions. 


-~ 
-- - 
--~ 


- 
. 


• 


~ 
. 
. ~ . .,.. -- 
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. Ag. lA-2 
Spartc Plug Gap Adlustment 


A-Gap Bridging 
. 


Gap bridging may be traced to loose deposits · in the 
combustion chamber. These deposits accumulate on the 
plugs during continuous stop-and-go driving. When the 
engine is suddenly subjected to a heavy load, the·depos- 
its partially liquefy and bridge the gap. 
B-Scavenger Deposits 
. 
· 
(,.... 


Fuel scavenger· deposits may be either white or yel- .. 


low. They may appear to be harmful but this is a normal 
condition caused by additives in certain fuels. Such addi- 
tives are designed to change the chemical nature of 
deposits and lessen misfire tendencies. Notice that accu- 
mulation on the ground electrode and shell areas may be 
heavy, but the deposits are easily removed. Plugs with 
scavenger deposits can be considered as being in normal 
condition and can be cleaned using standard procedures. 
C-Chipped Insulator 
Chipped insulators usually result from bending the 
center electrode while adjusting the plug gap. Under 
certain conditions, severe detonation can also split 
insulators. 
D-Pre-ignition Damage 
Pre-ignition damage is caused by excessive com- 
bustion chamber temperature. First, the center elec- 
trode dissolves and, somewhat later, the ground 
electrode. Insulators appear relatively deposit free. De- 
termine if plug has correct heat range and if ignition 
timing is overadvanced or if other similar conditions 
exist for overheating. 
E-Cold Fouling (or Carbon Fouling) 
Cold fouling is basically a carbon deposit. A dry, black 
deposit on one or two plugs in a set may be caused by 
sticking valves or defective spark plug wires, Fouling of ( 


the entire set may be caused by a clogged air cleaner, a "-.. 


sticking exhaust manifold heat valve (eight-cylinder en- 
gine only) or a.faulty choke. 


( 
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A . 


•LOW MILEAGE PLUGS WITH THIS CONDITION MAY BE CLEANED 
•• PLUGS WITH THIS CONDITION MUST BE REPLACED 
770 
Ag. 1 A-3. .. Spark Plug Conditions 
F-Overheating - 


Overheating is indicated by a drab white or gray in- 
sulator that appears blistered. Electrode gap wear rate 
ill be considerably in excess of 0.001 inch (0.025 mm) 


?er 1000 miles. This may suggest that a cooler heat 
range plug should be used. Overadvanced ignition tim- 
ing, detonation and cooling system malfunctions can 
also cause plug overheating. 


NOTE: Some fuel refiners are using a manganese addi- 


tive (J.Vf}rfT) in unleaded .fu,el. During combustion, }!MT 
fuel covers the entire tip of the spark plug with a rust- 


cnlored deposit. This rust color may be misdiagnosed as 
being caused by coolant 'in the combustion chamber. 
Spark plug performance is not affected by MMT 
deposits. 


Spark Plug Wires 


To remove wires from spark plugs, twist the rubber 
protector boot approximately 1/ 2-turn to break the seal. 
Grasp the boot and pull it from the plug with steady, 
even force. Do not pull on the wire itself because this 
will damage the wire. 
To remove wires from the distributor cap or coil 
tower, loosen the boot first, then grasp the upper part of 
the boot and the wire and gently pull straight up. 


Wire Test 


Do not puncture spark plug wires with a probe to 
erform any test. This may cause a separation in the 
conductor. Remove the suspected wire and use an ohm- 
meter to test for correct resistance according to the 
length of the particular wire. 


Wire Resistance Values 


Inches 
Ohms 


0 to 15 
3,000 to 10,000 


15 to 25 
4,000 to 15,000 


25 to 35 
6,000 to 20,000 


Over 35 
8,000 to 25,000 
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When installing spark plug wires and the coil high 


voltage wire, ensure there is a good, tight connection at 
the spark p·lug, distributor cap tower and coil tower (six- 
and eight-cylinder engines only). The protector boots on 
the spark plugs and distributor cap must fit tightly. A 
partially seated wire creates an additional gap (resist- 
ance) in the circuit and the resulting arc will cause 
terminal corrosion, wire damage and decrease the volt- 
age at the spark plugs. 


Ignition Coil 
Always test a suspected defective ignition coil on the 
engine. Because a coil may break down after the engine 
has heated it to operating temperature, it is important 
that the coil be at operating temperature when tests are 
performed. Perform the tests following the instructions 
furnished by the-test equipment manufacturer. 


·Distributor 
The distributor used on all engines is a solid state, 
electronically controlled type (i.e., no contact points). 
Other than the cap and rotor inspection listed in the 
Engine Maintenance Schedule, there is no scheduled 
maintenance for distributors. Ref er to Chapter 
lG-Ignition Systems for distributor service 
procedures. 
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Distributor Rotor 


Visually inspect the rotor for cracks, evidence of burn- 
ing or corrosion on the metal tip, or evidence of mechani- 
cal interference with the cap (fig. lA-4). Some charring 


ROTOR 
TIP 
CORRODED 


BROKEN 
TOWER 


INSUFFICIENT 
SPRING 
TENSION 


EVIDENCE 
OF 
PHYSICAL 
CONTACT 
WITH 
CAP 
Fig. 1 A-4 Rotor Inspection 
"' 


CARBON PATH 


70202 


is normal on the end of the metal tip. The silicone die- 
lectric compound applied to the rotor tip for radio inter- 
ference noise suppression (six-and eight-cylinder 
engines) will appear charred. This is normal. Do not 
remove the charred compound. Test the spring for in- 
sufficient tension. Replace a rotor that displays any of 
the adverse conditions illustrated. 


Distributor Cip 


Remove the distributor cap and wipe clean with a dry 
cloth. Perform a visual inspection for cracks, carbon 
runners, broken towers, burned or eroded terminals and 
damaged rotor button (fig. lA-5). Replace a cap that 
displays any of the adverse conditions illustrated. When 


. replacing a cap, transfer one spark plug wire at a time to 
the replacement cap. If necessary, refer to Distributor 
Wiring Sequence in Specifications. Ensure each wire is 
installed in the tower corresponding to its original tower 
position. Push the wires firmly into place. 


Replace the cap if the terminals inside the cap are 
excessively burned. The vertical face of a terminal· will 
indicate some evidence of burning through normal oper- 
ation. Examine the terminals for evidence of mechanical 
interference with the rotor tip. 


BURNED OR 
ERODED TERMINALS 


CARBON PATH 
WORN 
OR 
OAMAGED 
ROTOR 
BUTTON 
Ag. lA-5 Distributor Cap lnspectlon-Typlcal 
70203 


" \ 
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70714 . 
~ 
80001 
Ag. lA-6 
Timlng Degree Scale Location-four- and Six-Cylinder Engines 


Ignition Timing 


A graduated timing degree scale located on the timing 
case cover is used for timing each ignition system. A 
notch milled into the vibration damper is used to refer- 
ence the No. 1 cylinder crankshaft firing position with 
the correct timing mark-0n the scale (figs. lA-6 and lA- 
7). 


Ag. 1 A-7 
Timlng Degree Scale Locadon-8ght-Cyllnder Engine 


Magnetic Timlng Probe 


A socket integral with the timing degree scale on the 
timing case cover is provided · for use with a special 
magnetic timing probe that detects the milled notch in 
the vibration damper. The probe is inserted through the 
socket until it touches the vibration damper and is auto- 
matically spaced away from the damper by damper ec- 
centricity. Ignition timing is indicated on a meter or 
computer printout, depending on the manufacturer's· 


equipment. 
The socket is located at 9.5° ATDC, and the equipment 
is calibrated to compensate for the degree difference. Do 
not use the socket 10cation when timing an ignition 
system with a conventional timing light. 


Timlng Procedure 


(1) Disconnect and plug distributor vacuum ad- 
vance hose. 
(2) Connect ignition timing light and properly cali- 
brated tachometer. 


NOTE: If the timing light has an adjustable advance 
control feature, turn the control to the OFF position. 


WARNING: Use extreme caution when engine is oper- 


tinq. Do not stand in direct line with fan. Do not JYUt 
hand.c; near JJUlleys, belts or fan. Do not wear loose 
cl,othinq. 
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(3) Start engine and allow to warm up to normal 
operating temperature. 
( 4) Adjust idle speed to specified curb (slow) idle 
rpm. 
(5) Adjust ignition timing to degrees specified in 
Tune-Up Specifications-On Vehicle chart by loosening 
distributor holddown clamp and rotating distributor. 
(6) Tighten distributor holddown clamp and verify 
that ignition timing is correct. 


Distributor (Ignition) Advance-On Engine 


Adjustable Advance Control Timing Ugbt Procedure 


WARNING: Use extreme caution when engine is oper- 
tin,q. Do not stand in direct line with fan. Do not put 
hands near pulleys, belts or fan. Do not wear loose 
clothing. 


(1) Start engine and allow to warm-up to normal 
operating temperature. 
(2) Increase engine speed to 2000 rpm. 
(3) Observe timing degree scale and turn advance 
control on ignition timing light until ignition timing 
(degrees BTDC) has returned to curb idle setting. De- 
grees indicated on advance meter should be total degrees 
advance as specified in Tune-Up Specifications-On Ve- 
hicle chart. 
( 4) If total degrees advance at 2000 rpm is less than 
specified, disconnect and plug vacuum advance hose at 
distributor. 
(5) Repeat steps (2) and (3) above to determine max- 
imum centrifugal advance degrees at 2000 rpm. Refer to 
Distributor Curves in Specifications. 
If the centrifugal advance degrees are as specified, 
replace the vacuum advance mechanism. 


Distributor (Ignition) Advance-On Taster 


Total distributor advance degrees also may be deter- 
mined with the distributor removed from the engine. 
Follow the distributor test equipment manufacturer's 
instructions. 
Information provided in the Distributor Curves is for 
on-engine testing. If the distributor advance mecha- 
nisms are tested with a distributor tester. convert the 
information in the Distributor Curves from engine rpm 
to distributor rpm and from engine degrees advance to 
distributor degrees advance. Divide engine rpm by 2 to 
obtain distributor rpm. Divide engine degrees advance 
by 2 to obtain distributor degrees advance. For instance, 
if the Distributor Curve indicates 8 to 12 degrees ad- 


vance at 2000 rpm, the corresponding on-tester specifi- 
cations would be 4 to 6 degrees advance at 1000 rpm. 


NOTE: The vacuum inches of mercury (or kPa) is the 


same. regardless if test is on-engine or off-engine. 


FUEL SYSTEMS 


General Inspection 
Fuel systems depend on hoses and rigid tubing to 
route liquid fuel, fuel vapors and vacuum. Fuel vapor 
and air leaks upset the operation of the engine and may 
reduce the effectiveness of the emission control devices. 
Liquid fuel leaks not only waste fuel but also create a 
fire hazard. Carefully inspect hoses and tubing for 
cracks, dents, corrosion and abnormal bends. Inspect 
fittings for corrosion or looseness. Inspect fuel tank for 
leaks caused by loose mounting straps, broken seams, 
dents or corrosion. Inspect filler neck grommets and 
hoses for proper installation. 


Air Cleaner 
Replace the dry-type air cleaner filter element during 
each precision tune-up. Under extreme conditions, more 
frequent replacement is recommended. 


Fuel Filter 
All Jeep vehicles have two fuel filters. The in-tank 
filter is designed to be maintenance-free. The .in-line 
filter between the fuel pump and carburetor and in- 
carburetor filter (four-cylinder engine) require periodic 
replacement. When installing the replacement filter 
(six- and eight-cylinder engines), ensure the fuel return 
nipple is positioned at the top of the filter. 


Engine Idle Spead Adjustment 


General 


The engine and related systems must be operating 
properly before performing idle speed adjustments. 
The idle mixture should not require adjustment as 
part of a precision tune-up. The idle mixture adjustment 
screws are sealed on all carburetors (fig. lJ-8, lJ-9 and 
lJ-10). The plugs or dowel pins must be removed before 
the idle mixture can be adjusted. This effectively pre- 
vents indiscriminate adjustments. Do not remove the 
plug(s) or dowel pins and readjust the mixture screw(s) 
unless involved in a major carburetor overhaul, throttle 
body replacement or the emission of excessive CO at idle 
speed has been determined by a competent authority. 


Refer to Chapter lJ-Fuel Systems. 


Idle Spaad Control !Six-Cylinder Enginasl 


The Sol-Vac throttle positioner is part of the model 
BBD carburetor assembly. It is activated in two ways: 
by an electric holding solenoid and by a pneumatic vac- 
uum actuator. The holding solenoid will maintain 
throttle position, but it does not have the ability to move 
the throttle to a new position. The vacuum actuator 
portion of the Sol-Vac. however. is capable of moving the . 


throttle to a new position when manifold vacuum is ( 


applied to it. 
· 


The Sol-Vac throttle positioner has three positions. 
One is the off, or deactivated. position (curb idle); the 


FAST IDLE 
ADJUSTMENT 
SCREW . 


IDLE SPEED 
SOL.ENO ID 


· Ag. 1 A-8 
Rochester Model 2SE and E2SE Carburetors 


SOL-VAC HOLDING 
~---SOLENOID ADJUSTMENT 


811258 


Fig. 1 A-9 
Carter Model 880 Carburetor 


second is the holding solenoid position; and the third is 
the vacuum actuator position. An electric vacuum 
switching solenoid allows manifold vacuum stored in a 
reservoir to reach the vacuum actuator and engage it. 
e electric vacuum switching solenoid is energized by 
ne idle speed controller. 
The idle speed controller energizes the holding sole- 
noid if either the intake manifold heater, air conditioner 
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BOWL 
VENT . 


IDLE MIXTURE 
SCREW PLUG 
ACCELERATOR 
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811256 


Fig. 1 A-1 O Motorcratt Modal 2150 Carburetor 


or rear window defroster are in use. The vacuum actua- 
tor is engaged via the thermal electric switch (TES) if 
the air cleaner air temperature is below 60°F or 16°C 


(approximately). When the air cleaner air temperature 
is above the switching temperature, the idle speed con- 
troller energizes the vacuum switching solenoid to en- 
gage the vacuum actuator every time the idle speed 
decreases to the calibrated minimum rpm. When engine 
rpm increases to the calibrated maximum, the vacuum 
actuator is disengaged by the idle speed controller and 
the throttle returns to either the holding solenoid posi- 
tion (if energized) or to the curb idle speed position. 


NOTE: The calibrated minimum and maximum rpm 's 
f(>r vehicles equipped ·with automatic transmissions are 
435 ± 10 rpm and 1050 ± 100 rpm. For vehicles equipped 


11rith manual transmissions, the calibrated minimum 


nnd maximum ·rpm 's are 463 ± 10 rpm and 1175 ± 150 
rpm. 


Adlustment Precautions and General Information 


• Because vehicles with automatic transmissions are 
adjusted in Drive, set the parking brake firmly and 
do not accelerate the engine. 


•Bring the engine up to normal operating temper- 
ature before adjusting the idle speed. 
•Perform the adjustment with the air cleaner 
installed. 
• Do not idle the engine more than three minutes at a 
time. 
•Use extreme caution when engine is operating. Do 
not stand in direct line with fan. Do not put hands 
near pulleys, belts or fan. Do not wear loose 
clothing. 
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Idle Spnd Adjustment Procedure 
NOTE: When adjusting idle speed, ']J'Ut manual trans- 
mission in Neutral. Put automatic transmission in 
Drive. 
WARNING: Set parking brake firmly. Do not acceler- 
ate engine. 
(1) Connect tachometer, start engine and warm to 
normal operating temperature. Choke and intake mani- 
fold heater (six-cylinder engine only) must be off. 
(2) If not within OK range, turn curb idle adjust- 
ment screw to obtain specified curb idle rprri. 
(3) For six-cylinder engine (BBD carburetor): 
(a) Disconnect vacuum hose from vacuum ac- 
tuator and holding solenoid wire connector. Adjust curb 
(slow) idle speed adjustment screw (fig. lA-9) to obtain 
specified curb (slow) idle rpm if not within ·oK range. 
Refer to Emission Control Information label and Tune- 
Up Specifications. 
(b) Apply direct source of vacuum to vacuum 
actuator. 
(c) Turn vacuum actuator adjustment screw on 
throttle lever until specified rpm is obtained (900 rpm 
for manual transmissions, and 800 rpm for automatic 
transmissions). 
(d) Disconnect manifold vacuum source from 
vacuum actuator: 


(e) With jumper wire apply battery voltage 
(12V) to energize holding solenoid. Turn A/C on, if . 


equipped. 


NOTE:. Throttl.e must be opened manually to allow Sol- 
Vac throttl.e positioner to be extended. 


(f) With Sol-Vac throttle positioner extended, 
idle speed should be 650 ± 70 rpm for automatic trans- 
mission equipped vehicles and 750 ± 70 rpm for manual . 


transmission equipped vehicles. 
(g) If idle speed is not within tolerance, adjust 
Sol-V ac (hex-head adjustment screw) to obtain specified 
rpm. 
(h) Remove jumper wire from Sol-Vac holding 
solenoid wire connector. 
(i) Connect Sol-Vac holding solenoid wire 
connedor. 
(j) Connect original hose to vacuum actuator. 
( 4) For four- and eight~cylinder engines (2SE, E2SE 
or 2150 carburetor, turn nut on solenoid plunger or hex 
screw·on solenoid carriage to obtain specified idle rpm. 
(a) Tighten locknut, if equipped. 
(b) Disconnect solenoid wire connector and ad- 
just curb idle screw to obtain 500 rpm idle speed. 
(c) Connect solenoid wire connector. 
(d) If model 2150 carburetor (eight-cylinder en- 
gine, is equipped with dashpot. With throttle at curb idle 
position, fully depress dashpot stem and measure clear- 
ance between stem and throttle lever. Clearance should 
be 0.032 inch (0.813 mm). Adjust by loosening locknut 
and turning dash pot. 


Choke Linkage 


Inspect all choke linkages, including the fast idle cam, 
for free movement at the engine mileage interval speci- 
( 


fied in the Engine Maintenance Schedule. 
... 


Clean choke linkage by applying Jeep Carburetor and 
Combustion Area Cleaner, or equivalent. Never use oil 
to lubricate choke linkage. 
For choke circuit adjustment procedures, refer to 
Chapter lJ-Fuel Systems. 


PCV Air Inlet Altar 


Four- and Slx-Cytlnder Ellglna 


A polyester non-woven felt PCV air inlet filter is 
located in a retainer inside the air cleaner; Rotate the 
retainer to remove it from the air cleaner (fig. lA-11). 
Replace or clean the filter at the engine mileage interval 
specified in the Engine Maintenance Schedule. Clean 
with kerosene or detergent and water. Squeeze excess - 


liquid from filter. Do not wring or twist. After cleaning, 
lightly oil the filter with clean engine lube oil. 


MOULDED 
HOSE 


INLET---.1 
FILTER 


43048 


Ag. lA-11 
PCV Air Inlet Alter-four- and Slx-Cytlnder Englna 


Bgbt-Cyllnder Engine 


A PCV air inlet filter is located in the sealed oil filler 
cap. To clean the filter, apply light air pressure in the 
direction opposite normal air flow (through the filler 
tube opening in the cap). Do not apply oil to the filter. If 
the filter is deteriorated, replace the filler cap. 


Fuel Tank Vapor Emission Control System 


The fuel tank, filler cap, fuel lines and vent lines must 
be maintained in good condition to prevent raw fuel 
vapor (hydrocarbons) from entering the atmosphere. 
Inspect the filler cap for evidence of fuel leakage 
stains at the filler neck opening. Remove the cap and 
examine the condition of the sealing gasket. Replace the 
filler cap if the gasket is damaged or deteriorated. 
{ 


Inspect- the fuel tank for evidence of fuel leakage ' 


stains. Trace stain to its origin and repair or replace the 
tank as required. 


\ 
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Inspect the fuel and vent lines for leakage or damage. 
Inspect hoses for cracks and brittleness. Replace as 
necessary. 
Repair or replace as required. Ensure all connections are 


ight. 
EXHAUST SYSTEMS 
Air Injection Systems 
If liquid fuel is present in the fuel vapor storage canis- 


ter, inspect the liquid check valve and replace if 
necessary. 


Fuel Vapor Storage Canister Fiiter 


Inspect hoses and hose connections for defects. Re- 
place as necessary. Refer to Chapter lK-Exhaust Sys- 


tems for system functional test procedures. 


The filter pad located at the bottom of the canister is 


the only serviceable part of the canister assembly. Re- 
place at the interval specified in the Engine Mainte- 
nance Schedule. 


Exhaust Manifold Heat Valve-8ght-Cyllndar Engine 
The exhaust manifold heat valve is an often over- 


looked, but highly important, emission control related 
device. This valve can affect the fuel economy, engine 
performance and driveability, and cause excessive emis- · 


sion of undesirable exhaust gases. 
Thermostatically Controlled Air Cleaner (TAC) System 


Inspect the air valve in the air cleaner snorkel for 
proper operation. If necessary, refer to Chapter 


lJ-Fuel Systems for functional test procedure. 


Inspect the valve (located in front exhaust pipe) for 


correct operation and lubricate with Jeep Heat Valve 
Lubricant, or equivalent. Refer to Chapter lK-Exhaust 


Systems for additional service procedures. 


SPECIFICATIONS 
Tune-Up Specifications-On-Vehicle 


CID 
Slow Idle 


and 
Vehide 
Transmission 
RPM 


Venturi 
Set 
OK 
To 
Range 


Manual (49·S) 
900 
800-1000 
Automatic (49-S) 
700 
6004300 


151 
CJ 
Manual (Calif.) 
2V 
900 
800-1000 
Automatic 


(Calif.) 
700 
6004300 


Manual 
600 
500-700 
(49-S) 


304 
CJ 
Manual 


2V 
(Hilly Terrain) 
700 
6004300 


Automatic 
600 
550-1550 
(49-S) 


Manual 


360 
Cherokee 
(49-S) 
600 
550-1550 


2V 
Wagoneer 


Truck 
Automatic 
600 
550-1550 
(49-S) 


CID 
Curb Idle 


and 
Vehicle 
Trans. 
Speed - RPM 
Venturi 


Set 
I Holding I 


To 
I Solenoid 


. Energized 
Manual 
650 ±70 I 750 ±50 
149-S) 
I 


Manual 
650 ±70 I 750 ±50 
CJ 
!Calif.) 
I 


Automatic · 
! 650 ±50 
550 ±70 
258 
149-S) 


'2V 
Automatic 
1 650±50 
(Calif.) 
550 ±70 


Cherokee 
Manual (49-S) 
650 ±70 
I 750 ±50 
Wagoneer 
Manual (Calif.) 
650 ±70 
i 750 ±50 


.) 


Truck 
Automatic (49-S) 
550 ±70 
I 650 ±50 
Automatic (Calif.) 
550 ±70 
I sso :so 


NOTE: Automatic Adjusted in Drive; Manual in Neutral 


Sol-Vac de-enerc,1ized. 


Initial Timing 


at Curb ldla 
Distributor 
Vacuum 
Tot. Deg..- 
Centrifugal 
Model 
Mechanism 
Advance at 
Set 
OK 
Number 
Number 
2000 RPM 
Advance 


To 
Range 


10° 
+10 
1110560 
8131940 
33°42° 


12° 
:t::10 
1110561 
8132515 
30°-38° 


10° 
:±"10 
1110560 
8131940 
33°42° 
Refer To 
Distributor 
10° 
:t::lo 
1110560 
8131940 
33°42° 


go 
:t::10 
3237198 
8131969 
34°43° 


12° 
:!;10 
3237198 
8131969 
38°47° 


10° 
:t::l 0 
3237199 
8131970 
43°-s2° 
Curves 


10° 
+10 
3233174 
8129470 
35o430 


10° 
:!;10 
3233174 
8129470 
36°43° 


lnitiel Timing 
\ Total 
BTDC at Curb 
Distributor 
Vacuum ! Oeqrees 
Sol-Vac Speed 
ldl• Sf)ffd 
Model 
Advanm I Ad'";tnca Centrifugal 
RPM 
With Vacuum 
Number 
Advance 
Advanm Hose 
Mechanism I 2000 
Disconnected 
! RPM 
Vacuum 
Set 


I 


Actuator 
To 
j 


Energized 
I 


900 ±50 
a<> ±10 
3235141 
8131971 i 35-43 
i 


900±50 
40 ±10 
3235141 
8131971 ! 33-41 


i 
800±50 
90·±10 
3235141 
8131971 
37-45 
i 
Refer 


! 
To 
800±50 
50 ±10 
3235141 
8131971 
I 
35-43 
Distributor 


I 
Curves 
900 ±50 
ao :!:lu 
i 
900:!:50 
40 :!:10 
3235141 
8131971 
35-43 
' 
BOO ±50 
90 ±10 
I 


I 
I 
! 
800±50 
50 ±10 
! 


NOTE: Automatic Adjusted in Drive; Manual Acjusted in Neutral. 


Idle Speed is 500 rpm with solenoid de-energized. 


Spark 
Plug 


Type AC 
R44TSX 
0.060 
Inch 
(1.52 mm) 
Gap 


N12Y 
(Alt. 


RN12Y) 


Gap 
0.033 


(0.84 mm) 


to 
0.038 
(0.97 mm) 


90206 


Spat1< 
Plug 


Type 


And 
Gap 


Chamoion 
RFN14LY 
(Alternate 
FN14LY) 
0.035 


(0.033 


to 


0.038) 


lncn 
(0.84 


:o 


0.97 mml 


Goo 


81158 
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Distributor Curves-On-Vehicle 
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1A-26 GENERAL SERVICE AND DIAGNOSIS 


Distributor Wiring Sequence and Engine Firing Order 


Four-Cylinder Engine 


r 


90968 


Eight-Cylinder Engine 


LEFT BANK 
CDCD0CD 


CLOCKWISE ROTATION 
1-84-3-6-5-7-2 


RIGHT BANK 
0 © © 
CD 


EIGHT CYLINDER ENGINES 


Six-Cylinder Engine 


®®©@@G) 


\ 


FRONT[) 


42189 


42189 


,,,-- 


I 
\ 


18-1 


ENGINES 


SECTION INDEX 


P1ga 


Eight-Cylinder Engine 
18-64 
Four-Cylinder Engine · 18-1 


P1ga 


Six-Cylinder Engine 
18-28 
Tools 18-102 


FOUR-CYLIND.ER· ENGINE 


GENERAL 


Camshaft and Drive 
Cranksh1ft Rapl1cemant 
Cranksh1ft Vibration Damper PulllJ Hulr . 


"-:· Plge 


18-7 


. 18-24 


ind 011 Sal RaplaCltllant 
18-11 
Cylinder Black 
18-25 
Cytlnw Had· · 18-14 
Cylinder Had Covar . 18~ 14 
Engine Lubrication System 
18-16 · 


Engine Rapl1cemant · 18-1 
Exh1ust Manlfold 
18-13 


The 151 CID (2.5 liter) four-cylinder engine (fig. lB-1, 
2 and 3) installed in CJ vehicles has a cross-flow cylinder 
head, five main crankshaft bearings, hydraulic valve 
tappets, conventional ball socket valve rocker arms, a 
camshaft that is gear-driven directly from the crank- 
shaft and a coolant heated aluminum intake- manifold. 


Identification 


The three-character engine identification code is 
stamped into the left hand rear top corner of the block 
(fig. lB-4). 


In addition, engines built for sale in Georgia and Ten- 
nessee have a nonrepeating number stamped into the 
left rear block flange (fig. lB-4). 


Tbree-Character Engine Code 


The following three-character engine ID codes repre- 
sent the data listed adjacent to· each code. 


• WCP-498, Manual Trans, WO/ AC 
• WCT--498, Auto Trans, WO/ AC 


General 
Hydraullc V1lv1 Tippets 
Intake Man If old 
Main Bearings · 


Pistons and Connecting Rods 
Push Rod Cover 
Specifications 
Timing case Cover Rapl1cem1nt 
Valve Train 


• WCU-Calif. Manual Trans, WO/ AC 
• WCW-Calif., Auto Trans, WO/ AC 


Engine Mounting 


Pig• 


18-1 
18-9 
18-12 
18-22 
18-19 
18-14 
18-26 
18-11 
18-5 


Resilient rubber cushions support the engine (fig. lB- 
5) and transmission at three points: at each side on the 
centerline of the engine and at the rear between the 
transmission extension housing and the rear support 
crossmember. Replacement of a cushion may be accom- 
plished by supporting the weight of the engine or trans- 
mission at the area of the cushion. 


NOTE:-Remove the screws that attach the shroud to 
the radiator to prevent damage to the shroud by the fan. 


ENGINE· REPLACEMENT 


Removal 


(1) Open hood. 


(2) Remove battery negath·e cable from battery. 


Remove body ground wire from dash panel. 


II 


1 B-2 
ENGINES 


1. PCV VALVE 
9. COOLANT HOSE FITTING 
19. OIL LEVEL INDICATOR TUBE 
2. OIL FILLER CAP 
10. INTAKE MANIFOLD GASKET 
ATTACHING SCREW 
3. INTAKE MANIFOLD ATTACHING 
11. CYLINDER HEAD 
20. EXHAUST MANIFOLD HEAT SHROUD 
BOLTS 
12. 
CYLINDER HEAD STUD 
(HEAT SHIELDI 
4. INTAKE MANIFOLD 
13. VALVE SPRING 
21. EXHAUST MANIFOLD TO EXHAUST 
5. ROCKER ARM CAPSCREW 
14. PUSH ROD GUIDE 
PIPE STUD 
6. ROCKER ARM 
15. CYLINDER HEAD PLUG 
22. VALVES 
7. VALVE SPRING RETAINER 
16. CYLINDER HEAD CORE PLUG 
23. PUSH ROD 
ASSEMBLY 
17. EXHAUST MANIFOLD 
24. TAPPET 
8. CYLINDER HEAD COVER (ROCKER 
18. EXHAUST MANIFOLD BOLT 
25. EXHAUST MANIFOLD GASKET 
COVER I 
26. CYLINDER HEAD GASKET 


90792A 
Ag. 18-1 
Foar-Cytlad« Eqfnt Alllllily-Hlld 


1. 


2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11 . 


12. 


ENGINES 
18-3 


DRIVE PLATE AND RING GEAR 
13. DOWEL 
25. TIMING GEAR COVER (FRONT) 
(AU TOMA TIC TRANS) 
14. CYLINDER BLOCK 
26. TIMING GEAR COVER OIL SEAL 
OIL FILTER 
15. PILOT AND/OR CONVERTER 
27. CRANKSHAFT PULLEY HUB 
PUSH ROD COVER AND BOLTS 
BUSHING 
28. CRANKSHAFT PULLEY 
PISTON 
16. REAR OIL SEAL 
29. CRANKSHAFT PULLEY HUB BOLT 
PISTON RING 
17. CRANKSHAFT 
30. CRANKSHAFT PULLEY BOLT 
PISTON PIN 
18 •. BLOCK CORE PLUG 
31. CRANKSHAFT TIMING GEAR 
CONNECTING ROD 
19. TIMING GEAR OIL NOZZLE 
32. CAMSHAFT THRUST PLATE SCREW 
CONNECTING ROD BOLT 
20. MAIN BEARINGS 
33. CAMSHAFT THRUST PLATE 
DOWEL 
21. MAIN BEARING CAPS 
34. CAMSHAFT 
OIL LEVEL INDICATOR ANO TUBE 
22. CONNECTING ROD BEARING CAP 
35. CAMSHAFT BEARING 
BLOCK DRAIN 
23. CONNECTING ROD BEARING 
36. OIL PUMP ORIVESHAFT RETAINER 
FLYWHEEL ANO RING GEAR (MAN· 
24. CRANKSHAFT GEAR 
PLATE, GASKET ANO BOLT 
UAL TRANSi 
907928 
Fig. 18-2 
Four-Cylinder Engine Asumllly-Bloci 


(3) Remove air cleaner assembly. 


( 4) Raise vehicle and support with safety stands. 


(8) Disconnect wire connector from distributor and 
from oil pressure sending unit. 
(5) Remove exhaust pipe from exhaust manifold. 
isconnect oxygen sensor connector, if equipped. 
(9) Remove engine mounting nuts. 


( 10) Remove hydraulic clutch slave cylinder and fly- 


wheel inspection plate (manuai transmission oniy). 
(6) Disconnect battery cable and solenoid wire from 
starter motor solenoid. 


(7) Remove starter motor bolts and rear bracket 
nut. Remove starter motor. 


t 11 l Remove transmission ~ ! utch / com·erter housing- 


to-engine boits. Automatic. ~ansm ission , disconnect 


converter from drive plate. 


1 B-4 
ENGINES 


OIL 
PAN 
GASKET 


OIL 
PAN 


90792C 


Fig. 1 B-3 
Four-Cylinder Engine Auambly-011 Pia and Pamp 


90793 


Fig. 18-4 Engine ID Code Locations 


(12) Lower vehicle. 


(13) Support transmission with floor jack. 


(14) Identify, tag and remove vacuum hoses from 
canister and carburetor. 


(15) Remove bowl vent hose from carburetor. Dis- 
connect mixture control solenoid wire connector from 
carburetor, if equipped. 


(16) Remove wires from alternator. 


(17) Disconnect throttle cable from bracket and from 
carburetor: 


(18) Disconnect choke and solenoid wires at 
carburetor. 


RIGHT FRONT 
SUPPORT MOUNTING 
BRACKET 


RIGHT FRONT 
FRAME SUPPORT 
MOUNTING BRACKET 


LEFT FRONT 
SUPPORT MOUNTING 
BRACKET 


LEFT FRONT 
FRAME SUPPORT 
MOUNTING BRACKET 


81044A 


Ag. 18-5 Fo1t-Cytlader Engine Mollltlllg 


(19) Disconnect engine coolant temperature sender 
wire connector. 


WARNING: Do not loosen radiator draincock with sys- 
tem hot and under pressure because serious burns from 


(~· 


coolant can occur. 
1 


(20) Drain radiator and remove lower radiator hose. 
(21) Remove heater hoses from heater core inlet and 
outlet tubes. 


NOTE: DO NOT WASTE reusable coolant. If solution 


is clean, drain coolant into a clean container for reuse. 


NOTE: It may be necessary to attach a flexi,ble hose to 
draincock to route coolant to container. 


(22) Remove fan shroud bolts. Remove upper radi- 
ator hose, radiator and shroud. 
(23) Remove power steering hoses at pump. 


CAUTION: Manual transmission may have to be 
raised to provide a smooth engine/transmission 


separation. 


(24) Attach engine hoisting sling and remove engine. 


Installation 


(1) Lower engine into engine compartment. If man- 
ual transmission, ensure that transmission shaft mates 
correctly with clutch disc and pilot bushing. 
(2) Connect power steering hoses. 
(3) Connect and secure heater hoses to heater core 
with clamps. 


( 4) Connect following wire connectors: 
(a) Coolant Temperature sender 


(b) Oil pressure sender 


(c) Choke and solenoid 


(d) Mixture control solenoid, if equipped. 


(5) Connect vacuum hoses to canister and carbu- 


retor. Ensure hoses are connected correctly according to 


identifying tags that were attached prior to removal. 


(6) Connect bowl vent hose to carburetor. 


(7) Connect alternator wires. 
(8) Attach throttle cable to carburetor. Secure cable 
in position with bracket. 


(9) Position fan shroud over fan. Install radiator 
and connect upper and lower radiator hoses. Attach 
shroud to radiator. Fill system with coolant. 


NOTE: Refer to Chapter IC-Cooling Systems for ad- 


ditimuil inf<>rmation. 


(10) Raise vehicle. 
(11) Automatic transmission, connect converter to 


drive plate. 


(12) Install transmission clutch/converter housing- 


to-engine bolts. Tighten bolts with 35 foot-pounds (47 
N•m) torque. 


(13) Install flywheel inspection plate and hydraulic 


clutch slave cylinder (manual transmission only). 
Tighten bolts with 225 inch-pounds (25 N•m) torque. 


(14) Install engine mounting nuts. Tighten with 34 


foot-pounds (46 N•m) torque. 


(15) Install starter motor. Tighten bolts with 27 foot- 
ounds (37 N•m) torque and bracket nut with 40 inch- 


. ounds (4.5 N•m) torque. 


(16) Connect battery cable and solenoid wire to 


starter motor solenoid. 


(17) Connect distributor wire connector. 


(18) Connect exhaust pipe to exhaust manifold. 


Tighten securing nuts with 35 foot-pounds (50 N•m) 


torque. Connect oxygen sensor wire connector, if 
equipped. 


(19) Connect battery negative cable and body ground 
wire. 
(20) Install air cleaner. 


WARNING: Use extreme caution when engine is oper- 
atin,q. Do not :~tand in direct line with fan. _Do not put 
hands near pulleys. belts o·r fan. Do not wear loose 


clothi'l1,q. 


(21) Start engine and inspect for leaks. Refill fluids 
as necessary. 


VALVE TRAIN 


General 


Motion is transmitted from the camshaft through the 
ydraulic tappet and push rod to the rocker arm. Each 


rocker arm moves on its pivot ball and transmits the 
camshaft motion to the valve. The rocker arm and pivot 


ball are retained by a capscrew (fig. lB-6). 
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Rocker Arm and Push Rod 


Removal 


(1) Remove cylinder head cover. 
(2) Remove rocker arm capscrew and ball. 
(3) Remove rocker arm. 


NOTE: If only the push rod is to be re'[Jl.aced, loosen 
rocker arm capscrew and swing arm away from IJUSh 
rod. Remove push rod by pulling it up through the hole 
in the head. 


Cleaning and Inspection 


Clean all parts with cleaning solvent. Use compressed 
air to clean out the oil passages. 
Inspect the pivot contact surface of each rocker arm, 
pivot ball and push rod assembly .. Replace components 
that are scuffed, pitted or excessively worn. Inspect the 
valve stem contact surface of each rocker arm and re- 
place if deeply pitted .. Inspect each push rod end for 
scuffing or excessive wear. If any push rod is exces- 
sively worn from lack of oil, replace the push rod as 
well as the corresponding hydraulic valve tappet and 
rocker arm. 
It is not normal to find a wear pattern along the 
length of the push rod. Inspect the cylinder head for 
obstruction if this condition exists. 


Installation 


(1) Insert push rod through hole in head and into 
tappet seat. 


(2) Install rocker arm, pivot ball and capscrew. 


Tighten capscrew with 20 foot-pounds (27 N•rn) torque. 
Do not overtighten capscrew. 


(3) Install cylinder head cover. 


Valve Springs~ Shields and/or Seal Replacement 


Removal 


(1) Remove cylinder head cover. 
(2) Remove rocker arms of valve spring components 


to be serviced. 


(3) Remove spark plug(s) adjacent to cylinder(s) 
with valve spring components to be serviced. 


(4) Install air hose Adapter J-22794 into spark plug 
hole and apply air pressure to hold valves in place. 
Apply minimum of 90 psi (621 kPa) air pressure. 


NOTE: An adapter can be constructed by welding an 
air hose connection to the body of a spark plug with the 
porcelain insulator removed. 


(5) .-\.fter removing rocker arm, screw rocker arm 


capscrew into cylinder head. Insert slotted end of Tool J- 
5892-1 under head of rocker arm capscrew. Compress 


valve spring (fig. lB-7) and hold to allow removal of 


valve spring retainer cap locks. Remove tool, retainer-- 
locks, cap, shield, spring, and valve stem oil seal (fig. lB- 
8). 
( 


NOTE: Retain components in same order removed to 
facilitate installation in original position. 


Fig. 18-7 Compressing Valve Springs 
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Valve Spring Tension Test 


Use Valve Spring Tester J-8056, or equivalent, to test 


ch valve spring for the specified tension values (fig. 
lB-9). Replace springs that are not within specification 


and that bind because of warpage. 


TORQUE 
WRENCH 


41885 


Fig. 18-9 
Tasting Valve Spring-Typical 


Installation 


Always install a new valve stem oil seal whenever 


valve sprfog retainer cap locks have been disturbed. 


(1) Position oil seal, spring, shield and cap over 


valve stem. 


(2) With. Tool J-5892-1, compress valve spring and 


install retainer cap locks. Remove tool. 
(3) Install rocker arm, pivot ball and capscrew over 


stud. Tighten capscrew with 20 foot-pounds (27 N•m) 
torque. Do not overtighten. 


(4) Install cylinder head cover. 


(5) Remove air hose adapter and install spark plug. 


CAMSHAFT AND DRIVE 


The cast iron camshaft is supported by three bearings 


and is gear driven. An iron crankshaft gear drives the 


camshaft through a plastic composition timing gear 


with a steel hub (fig. lB-10). 
The cam lobes are ground, hardened and tapered with 
.he high side toward the rear. This, coupled with the 
spherical face on the tappet, causes the tappets to rotate. 


The camshaft bearings are lubricated through oil 


holes that intersect the main oil gallery. 
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Ag. 18-10 
Camshaft and Crankshaft Gears 


Camshaft Replacement 


Removal 


(1) Remove air cleaner. 


'( . 


90850 ! 


WARNING: DO NOT remove b/,ock drain plugs or 
loosen radiator draincock with system hot and under 
pressure because serious burns from coolant can occur. 


(2) Drain cooling system. 


NOTE: Do not waste reusable coolant. If solution is 
clean, drain coolant into a clean container for reuse. 


NOTE: It may be necessary to attach a flexible hose to 
the drains to route the coolant to the container. 


(3) Remove timing gear cover. Refer to Timing Gear 
Cover Removal for procedure. 


(4) Disconnect radiator hoses at radiator. Remove 


radiator. Refer to Radiator Removal in Chapter 
lC-Cooling Systems. 


Ag. 1 B-11 
Rlmovln1 Camsllaft Tbrust Plata Screws 
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(5) Remove two camshaft thrust plate screws 
through holes in camshaft gear (fig. lB-11). 
(6) Remove tappets. Refer to Tappet Removal for 
procedure. 


(7) Remove distributor, oil pump drive and fuel 
pump. Refer to removal procedures. 


(8) Remove camshaft and gear assembly by pulling 
out through front of block. Support shaft carefully when 
removing to prevent damaging camshaft bearings. 


I 


Olsassambly 


(1) If gear must be removed from shaft, use press 
plate and appropriate adapter with arbor press. 


(2) Place tools on table. of arbor press. Place cam- 
shaft through opening in tools. Press shaft out of gear 
using socket wrench or other suitable tool (fig. lB-12). 


NOTE: Thrust plate must be properly aligned to en- 


sure woodruff key in shaft does not damage it when the 


shaft is pressed out of gear. 


Fig. 1 B-12 
Removing Camshaft Timlng Gear 


Assembly 


To assemble camshaft gear, thrust plate and gear 


spacer ring on camshaft, use the following procedure. 


(1) Firmly support shaft at back of front journal in 
arbor press using press plate and adapter. 
(2) Place gear spacer ring and thrust plate over end 
of shaft, and install woodruff key in shaft keyway. 
(3) Position camshaft gear and press it onto shaft 
until it bottoms against gear spacer ring. End clearance 


of thrust plate should be 0.0015 to 0.0050 inch (0.038 to 
0.127 mm) (fig. lB-13). If less than 0.0015 inch (0.038 
mm), spacer ring should be replaced. If more than 0.0050 


inch (0.127 mm), thrust plate should be replaced. 


I nstallatloa 


(1) Thoroughly coat camshaft journals with high 
quality engine oil supplement (EOS). 


(2) Install camshaft assembly in engine block. U'se 
care to prevent damaging bearings or camshaft. 
< 
.. ·.··· · 


(3) Turn crankshaft and camshaft so that valve 
timing marks on gear teeth are aligned. Engine is now in 
number four cylinder firing position. Install camshaft 
thrust plate-to-block screws and tighten with 75 inch- 
pounds (10 N•m) torque. 


ARBOR 
PRESS---- 


J-21474-13 
OR 
J-21795-1 


- 
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(4) Install timing gear cover and gasket. 


(5) Line up keyway in hub with key on crankshaft 


and slide hub onto shaft. Ii:istall center bolt and tighten 


with 160 foot-pounds (212 N•m) torque. 


(6) Install valve tappets, push rods, push rod cover, 
oil pump shaft and gear assembly and fuel pump. Install 
distributor according to following procedure. 


(a) Turn crankshaft 360 degrees to firing posi- 


tion of number one cylinder (number one exhaust and 
intake valve tappets both on base circle (heel) of cam- 


shaft and timing notch on \ibration damper indexed 
with top dead center mark [TDC] on timing degree 


scale). 


(b) Install distributor and align shaft so that 


rotor arm points toward number one cylinder spark plug 
contact. 


(7) Install rocker arms and pivot balls over push 


rods. With tappets on base circle (heel) of camshaft, 
tighten rocker arm capscrews with 20 foot-pounds (27 
N•m) torque. Do not overtighten. 


(8) Install cylinder head cover. Refer to Cylinder 
Head Cover Installation for procedure. 


(9) Install intake manifold. Refer to Intake Mani- 
fold Installation for procedure. 


(10) Install radiator and lower radiator hose. 


(11) Install belt, fan and shroud. Tighten fan bolts 
with 18 foot-pounds (34 N•m) torque. Install upper radi- 
ator hose. Tighten belts. 


(I 


I 


NOTE: The fan assembly and pulley must be installed 
with the drive belt(s) in position on pulleys. 


(12) Install engine coolant. 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear loose 


clothing. 


(13) Start engine. Inspect for oil and coolant leaks. 


Adjust ignition timing. 
(14) Install air cleaner. 


Camshaft Bearings 


NOTE: Engine must be removed for cam"8haft bearing 


service. 


Repl1cement 


(1) With camshaft and flywheel/drive plate re- 
moved, drive out expansion plug from rear cam bearing 
from inside block. 


(2) Using Bearing Remover J-21473-1, drive front 
bearing toward rear and rear bearing toward front. 


(3) Install extension J-21054-1 and drive center 
bearing out toward rear (fig. lB-14). 


(4) Position replacement bearing on tool and install. 


- '~" 
I 
r. ' ~ 
' 


c _,.,., 
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Fig. 18-14 
Removing Canter Camsh1ft 811rtng-Typle1I 


NOTE: Install bearings by reversing procedure listed 


above. Ensure oil holes are aligned. 


NOTE: The front bearing must be driven approx- 
imately 118 inch (3.2 mm) behind front ojcylinder block 


to expose oil hole for timing gear oil nozzle. 


HYDRAULIC VALVE TAPPETS 


Hydraulic valve tappets are used to keep all parts of 


the valve train in constant contact. Each tappet auto- 
natically adjusts to maintain zero lash under all 


conditions. 
The hydraulic tappet assembly (fig. lB-15) consists of 
a steel body, plunger, push rod seat, metering valve, 
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plunger spring, ball check valve and spring, ball check 


valve retainer, and retainer ring. 


The tappet operates in a guide bore that intersects 
with the main oil gallery. 


The operating cycle of the hydraulic tappet begins 


when the tappet is on the heel of the cam lobe (engine 
valve closed). A groove in the tappet body aligns with 


the tappet oil gallery, admitting pressurized oil into the 
tappet. A hole and groove arrangement admits the oil to 
the inside of the plunger. Oil is forced past the plunger 


check valve and fills the chamber between the plunger 
and tappet body; When the chamber is full, pressurized 
oil flows around the metering disc, which controls the 
amount of oil that flows up the push rod to lubricate the 


rocker arm assembly. These events all take place while 


the tappet is on the heel of the cam lobe. As the cam 


turns, the lobe begins exerting force on the tappet body. 
This force is transmitted by the trapped oil in the tappet 


chamber to the plunger and finally to the pushrod and - 
rocker arm assembly. The engine valve opens. While the 
valve is open, the trapped oil is subjected to considerable 
pressure and some of it escapes between the plunger and 
the tappet body (leak-down). The cycle is completed as 


the cam lobe rotates back to the starting position and 


another charging cycle begins. In this way, zero valve 
lash is maintained. 


PUSH 
ROD 
SEAT 


PLUNGER 


BALL CHECK 


0 


VALVE 
_,,__,;.-__,_;~ 
SPRING 
,.,..i.;::=== 


(IF USED) 


PLUNGER 
SPRING 


Replacement 


Ag. 18-15 
Hydnullc V1lve Tappet 


RETAINER 
RING 


TAPPET 
BODY 


90855 


(1 l Remove cylinder heac co,·er, intake manifold 
and push rod cover. Refer to :-emoval procedures. 


(2) Loosen rocker arm ad rotate for access clear- 


ance to push rod. 
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(3) Remove push rod and valve tappet. Hydraulic 
Valve Tappet Remover J-3049 will facilitate removal of 


tappet. 


NOTE: If a replacement tappet is to be installed, en- 


sure that all sealer coating is removed from inside of 
replacement tappet and test for correct leak-down rate. 


Disassembly 


Because of the important function that hydraulic 
valve tappets have in the operation of an engine and the 
close manufacturing tolerances, proper handling, and 
above all, cleanliness, cannot be overstressed when serv- 


icing the components. 
New tappets are serviced as individual units.packaged 
with a plastic coating. Do not remove coating until ready 
to test the leak-down rate. It is not necessary to remove 
the oil from replacement tappets prior tu testing the 


leak-down rate because it is special leak-down test oil. 
Valve Tappet Cleaning Tank J-5821 is recommended 
for cleaning valve tappets. The tank should only be used 
for cleaning valve tappets and should be kept covered 
when not in use. All servicing should be done in an area 


isolated from grinders and other sources of dust and 
foreign material. 
· 


Tappets should at all times be stored in a covered box 


that will maintain them in a clean condition. The box 


should be kept dry and as free of oil as possible. 


· (1) Remove push rod seat retainer ring by holding 
seat down with push rod while dislodging ring from 


tappet body with pointed tool (fig. lB-16). 


Fig. 1 B-16 
Removing Push Rod Seat Retainer 


(2) Invert tappet and allow push rod seat and 
plunger to slide out of body. If plunger sticks in body, 


place tappet in large end of hydraulic \·alve tappet 


plunger remover Tool (J-4160) with push rod end of 


tappet downward. Hold tool firmly in hand with thumb 


over tappet body and sharply strike tool against block of 


wood until plunger falls out. 


NOTE:. It may be necessary to soak a tappet that has a 
stuck plunger in cleaning solvent for several minutes 


bejbre plunger can be removed. 


(3) With oil drained from tappet bodies, place all 


components of each tappet assembly in separate com- 
partment of tray. 


NOTE: The iialve tappet body and plunger are selec- 
tively fitted and must not be interchanged with other 


tappets. Also, keeping all components of each tappet 


separate will aid in trouble diagnosis. 


Cleaning and Inspection 


Thoroughly clean and inspect tappet surfaces for 
nicks, scratches and scores. Inspection of the check ball 


and seat should be done with a magnifying glass. The 


tappet base should also be inspected for wear. If heavy 


wear is indicated on the cam mating surface, the same 
lobe of the cam should also be examined. Always clean 


tappets using only approved solvent and a soft brush. 


Never use a wire brush or sand paper. 


Assembly 


All components must be absolutely clean when assem- 
bling a hydraulic valve tappet. Because lint and dust 
may adhere to the components, they should not be dried 


with compressed air or wiped with a cloth. All parts 


should be rinsed in clean kerosene and assembled with- 


out drying. A small container with clean kerosene (sepa- 
( 


rate from cleaning tank) should be used for each set of 


tappets being overhauled. 
· 


Figure lB-17 illustrates the relative position of the 


components of a valve tappet. The recommended assem- 


bly procedure is listed in the following steps. 


(1) Rinse plunger spring and ball retainer and posi- 


tion retainer in spring. 


(2) Rinse tappet ball and place it and small spring 


in retainer. 
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(3) Rinse plunger and place on retainer so that seat 
on plunger mates with ball. 


(4) Invert plunger with parts assembled thus far 
and, after rinsing tappet body, position body over spring 
and plunger. 
(5) Place tappet body on clean paper, rinse and in- 
stall push rod seat and retainer ring. 


(6) After tappet has been assembled, place in tappet 
box and close lid to preserve cleanliness. 


Leak-Down Test 


After all tappets have been assembled, the leak-down 
rate must be tested before they are installed in the 
engine. Hydraulic Valve Tappet Leak-Down Tester J- 
5790 (fig. lB-18) is designed for testing the-leak-down 
rate of tappets to determine whether or not they are 
within the specified limits. As with previous service 
operations involving tappets, cleanliness is paramount. 


The tester cup and ram should be thoroughly cleaned 
and testing should be done in an area free of dust and 
dirt. The testing procedure is described in the following 
steps: 


(1) Fill tester cup to approximately one inch from 
top with special fluid (J-5268 or equivalent) that is avail- 
able from tester manufacturer. 
(2) Swing weight arm up out of way, raise ram, and 
position tappet into boss in center of tester cup. 
(3) Adjust ram (with weight arm clear of ram) so 
that pointer is· positioned at set line (marked "S"). 
Tighten jamnut to maintain set position. 


(4) Operate tappet through full travel of plunger by 
pumping weight arm to fill tappet with test fluid and 
force out air (tappet must be completely submerged at 
all times). Continue pumping for several strokes after 
definite resistance is detected. 


(5) Raise weight arm to allow plunger spring to 
expand fully; lower arm onto ram and turn handle 
slowly (1 revolution every 2 seconds). 
Time indicator travel from lower line (first line above 
set line) to line marked 0.094 or 3/32 inch (2.39 mm), 


while still rotating cup with handle (fig. lB-18). Tappet 


is satisfactory if leak-down interval is between 12 and 90 


seconds. 


Installation 


(1) Place each tappet in original tappet boss. 


(2) Replace push rods. 
(3) Position rocker arms and pivot balls on push 
rods. 


(4) With tappet on base circle (heel) of camshaft, 


tighten each rocker arm capscrew with 20 foot-pounds 


(27 N•m) torque. Do not over tighten. 


(5) Replace push rod cover. 


(6) Install intake manifold. 


(7) Install cylinder head cover. 
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Testing Laak-Down Rate 


CRANKSHAFT VIBRATION DAMPER PULLEY HUB AND OIL 
SEAL REPLACEMENT 


(1) Remove drive belts. 


(2) Remove center bolt and slide damper and hub 
from shaft. 
(3) Carefully pry oil seal from front cover with a 


large screwdriver. Do not bend or distort sheet metal 
cover. 


(4) Install new seal with helical lip toward rear of 
engine. Drive seal carefully into place using Tool J- 
23042. 


(5) Coat oil seal contact area of vibration damper 
with engine oil. 


(6) Position hub on crankshaft and slide into posi- 
tion until it contacts crankshaft gear. 


(7) Install center bolt and tighten with 160 foot- 
pounds (212 N•m) torque. 


(8) Install belts and adjust tensions. Refer to Chap- 


ter l C-Cooling Systems for procedures. 


NOTE: Damper-to-hub bolts should have a locking 


agent applied to thei.r threads. Coat threads with Dn.1- 


lock 299. or equivalent, before installing. 


TIMING CASE COVER REPLACEMENT 


(1) Remove battery negative cable. 


(2) Remove crankshaft vibration damper puiley 
hub. Refer to Crankshaft Vibration Damper Pulley Hub 
Replacement. 


(3) Remove alternator bracket. 


(4) Remove fan and shroud nu:S. Loosen belts. Re- 
move fan and shroud. 
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(5) Remove oil pan-to-timing case cover screws. 
(6) Pull cover slightly forward only enough to per- 
mit cutting of oil pan front seal. 
(7) Using sharp knife or other suitable cutting tool, 
cut oil pan front seal flush with cylinder block at both 
sides of cover (fig. lB-19). 


(8) Remove front cover and attached portion of oil 
pan front seal. Remove front cover gasket. 


Ag. 18· 19 
Cutting Pin Gasket 


(9) Clean gasket surfaces on block and timing case 
cover. 


(10) Cut tabs from replacement oil pan front seal 
(fig. lB-20). Use sharp instrument to ensure clean cut. 
(11) Install seal on timing gear cover. Press tips into 
holes provided in cover. 
(12) Coat gasket with gasket sealer and place in posi- 
tion on cover. 


(13) Apply 1/8-inch (3 mm) bead of RTV sealant to 
joint formed at oil pan and cylinder block (fig. lB-21). 
(14) Install Alignment Tool J-23042 in timing case 
cover seal (fig. lB-22). 
NOTE: It is important that an alignment tool be used 
to align the timing case cover so that vibration damper 
hub installation will not damage seal and to ensure that 
seal is positioned evenly around hub. 


(15) Position timing case cover on block_. Insert and 
partially tighten two oil pan-to-timing case cover 


screws. 


(16) Install timing case cover-to-block attaching 
screws. 


(17) Tighten all cover attaching screws to specifica- 
tions and remove centering Tool J-23042. 


(18) Install alternator bracket. 


(19) Install pulley hub. Refer to Crankshaft Vibra- 
tion Damper Pulley Hub Replacement. 


(20) Install fan and shroud. 


NOTE: The fan assembly and pulleys must beinstalled 
with the drive belts in position on pulleys. Tighten at- 
taching nuts with 18 foot-pounds (34 NemJ torque. 


(21) Tighten belts. 


(22) Connect battery negative cable. 
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Fig. 18-22 
Timlng Case Caver Alignment Toal Installed 


INTAKE MANIFOLD 


The intake manifold is cast aluminum and has a single 


level design. A cast passage in the manifold allows en- 
gine coolant to pass through to utilize hot coolant heat to 
warm the manifold and carburetor. This results in bet- 


ter fuel vaporization. An EGR port is also cast in the 
manifold and receives exhaust gas from an internal ex- 
haust passage through the cylinder head. 


Intake Manifold Replacement 


WARNING: The battery negative cable must be re- 
moved to prevent a potential fire hazard when the fuel 
pipe is disconnected. 


I 


(1) Remove battery negative cable. 


(2) Remove air cleaner and PCV valve hose. 


( 
ARNING: DO NOT remove block drain plugs or 


loosen radiator draincuck with system hot and under 
pressure because serious burns from coo/,ant can occur. 


(3) Drain cooling system. 


NOTE: DO NOT WASTE reusable coo/,ant. If solution 


i.~ clean, drain into a clean container for reuse. 


(4) Tag and remove vacuum hoses (ensure distribu- 
tor vacuum advance hose is removed). 
(5) Disconnect fuel pipe and electrical wire con- 
nections from carburetor. 


(6) Disconnect carburetor throttle linkage. Remove 
carburetor and carburetor spacer. 
· 


(7) Remove bellcrank and throttle linkage brackets 
and move to one side for clearance. 


(8) Remove heater hose at intake manifold. 


(9) Remove alternator. Note position of spacers for 
installation. 


(10) Remove manifold-to-cylinder head bolts and re- 
move manifold. 


(11) Position replacement gasket and install replace- 
ment manifold on cylinder head. Start all bolts. 


(12) Tighten manifold-to-cylinder head bolts using 
sequence illustrated in figure lB-23. Tighten all bolts 
ith 37 foot-pounds (50 N•m) torque. 
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(13) Connect heater hose to intake manifold. 


(14) Install bellcrank and throttle linkage brackets. 


(15) Connect carburetor throttle linkage to brackets 
and bellcrank. 


(16) Install carburetor spacer and tighten bolts with 
15 foot-pounds (20 N•m) torque. 


(17) Install carburetor and gasket. Tighten nuts with 
15 foot-pounds (20 N•m) torque. 
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(18) Install fuel pipe and electrical wire connections. 


Install vacuum hoses. 


(19) Install battery negative cable. 


WARNING: Use extreme caution when engine is oper- 


ating. Du 1wt stand in direct line wi,th fan. Do not '[JUt 


hands near pulleys, belts O'r fan. Do not wear loose 


clothing. 


(20) Refill cooling system. Start engine and inspect 
for leaks. 
· 


(21) Install air cleaner and PCV valve hose. 


EXHAUST MANIFOLD 


The exhaust manifold is made of cast nodular iron. 


The manifold is equipped with a heat stove that is used 


to provide heated air for the carburetor air intake. This 
results in better fuel vaporization. 


Exhaust Manifold Replacement 


(1) Remove air cleaner and heated air tube . . 


(2) Remove engine oil dipstick tube attaching bolt. 
(3) Remove oxygen sensor, if equipped. 


( 4) Raise vehicle and disconnect exhaust pipe from 
manifold. Lower vehicle. 


(5) Remove exhaust manifold bolts and remove 


manifold and gasket. 


(6) Install replacement gasket and exhaust mani- 


fold on cylinder head. Tighten all bolts with 39 foot- 


pounds (52 N•m) torque in the sequence illustrated in 


figure lB-24. 


(7) Install dipstick tube attaching bolt. 
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(8) Install heated air tube and air cleaner. 


(9) Install oxygen sensor, if removed. 
(10) Raise vehicle and connect exhaust pipe to mani- 
fold. Tighten bolts with 35 foot-pounds (50 N•m) torque. 


Lower vehicle. 


CYLINDER HEAD COVER 


Removal 


(1) Remove air cleaner. 


(2) Remove PCV valve (or hose). 
(3) Remove cylinder head cover bolts. 


(4) Remove spark plug wires from spark plugs and 
bracket clips. 
(5) Remove cylinder head cover by tapping with a 
rubber hammer to loosen RTV gasket seal. Do not pry on- 


cover. 


' ..... 


Installation 


(1) Thoroughly clean sealing surfaces on cylinder 
head cover and cylinder head. 
(2) Apply continuous 3/16-inch (5 mm) diameter 
bead of RTV sealant on cylinder head cover as illus- 
trated in figure lB-25. 


(3) Position cover on head, install retaining bolts 
and tighten with 7 foot-pounds (10 N•rn) torque. 
(4) Install spark plug wires, PCV.valve (or hose) and 
air cleaner. 


ROCKER ARM COVER 


PUSH ROD COVER 


APPLY A CONTINUOUS 
3/16 in. (5 mml DIAMETER 
BEAD OF ATV SEALANT AS SH0WN 
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Push Rod Cover ATV Slltaat Apptlcatlon 


PUSH ROD COVER 


Removal 


(1) Remove intake manifold. Refer to Intake Mani- 
fold for replacement procedure. 


(2) Remove push rod cover bolts and remove cover. 


Installation 


(1) Thoroughly clean sealing surfaces on push rod 
cover and cylinder block. 


(2) Apply continuous 3/16-inch (5 mm) bead of RTV 
sealant on push rod cover as illustrated in figure lB-25. 


(3) Install cover and cover-to-block bolts. Tighten 
bolts with 75 inch-pounds (9 N•rn) torque. 
(4) Install intake manifold. Refer to Intake Mani- 
fold for replacement procedure. 


CYLINDER HEAD 


The cast iron cylinder head is designed to provide a 
compression ratio of 8.3:1. It is cast with individual 
intake and exhaust ports for each cylinder. The valve 
guides are cast integral with the head and the rocker 
arms are retained on individual threaded studs. The 
combustion chambers are cast to ensure uniform shape 
for all cylinders. The spark plugs are located near the 
intake valves to provide maximum combustion effi- 
ciency. The intake valves have 46 degree seat angles and 
are large to provide sufficient air/fuel intake for high 
power · requirements. The exhaust valve seat angle is 
also 46 degrees. The 46 degree seat angle assures valve- 
to-seat contact at the outer diameter of the seat. 
External shields are used on both the intake and ex- 
haust valves to reduce the amount of oil splashed 
against the stems. Valve stem seals are also used on 
both the intake and exhaust valves to prevent oil from 
entering the valve guides. The face angles of both the 
intake and exhaust valves are 45 degrees. 


Removal 


WARNING: The battery negative cable must be re- 
moved to prevent a potential fire ha.zard when the fuel 
pipe is disconnected. 


(1) Disconnect battery negative cable. 


(2) Remove cylinder head cover. Refer to Cylinder 
Head Cover Removal for procedure. 


WARNING: DO NOT remm;e block drain plugs or 


loosen radiator draincock with system hot and under 
pressure because serious burns from coolant can occur. 


(3) Drain block. 


NOTE: DO NOT WASTE reusable coolant. If solution 


is clean, drain coolant into a clean container for reuse. 


(4) Remove exhaust pipe. 
(5) Tag and disconnect vacuum hoses. 


NOTE: Ensure vacuum advance hose is tagged and 
disconnected. 


(6) Remove alternator and put aside. Do not mis- 
place spacers. 


(7) Disconnect fuel pipe from carburetor. Move pipe 


- wer and align with opening in intake manifold to facil- 
ate cylinder head removal. 


(8) Remove rear heater hose and upper radiator 
hose. 


(9) Remove power steering pump and bracket 


assembly. 


NOTE: Do not disconnect power steering hoses from 


pump or gear. 


(10) Remove dipstick. 


(11) Remove rocker arm assemblies and push rods. 


NOTE: Note location of rocker arms to facilitate instal- 


lation in their original locations. 


CAUTION: To prevent slip'[Jing, use a 12 mm 12-pi:Jint 


socket wrench to ensure a tight fit on the bolt heads. 


(12) Remove cylinder head bolts. 


(13) Remove cylinder head by inserting pry bar into 


alternator bracket and prying upward. 


Installation 
The gasket mating surfaces on both the head and the 


block must be smooth and clean, i.e., no foreign matter, 
nicks or heavy scratches. The cylinder head bolt threads 


i; the block and on the cylinder head bolts must also be 


·lean, if not,_ bolt tightening torque will be inaccurate. 


(1) Place replacement cylinder head gasket in posi- 


tion over dowel pins and flat on cylinder block. 


(2) Carefully guide cylinder head into place over 
dowel pins and gasket. 
(3) Coat underside of heads and threads of cylinder 


head bolts with sealing compound and install finger- 
tight. 


CAUTION: To prevent slipping, use a 12 mm 12-point 


socket wrench to ensure a tight fit on the bolt heads. 


(4) Tighten cylinder head bolts in steps following 


sequence depicted in figure lB-26. The final torque is 92 
foot-pounds (125 N•m). 


(5) Install push rods, rocker~ arm assemblies and 


cylinder head cover. Tighten rocker arm capscrews with 
20 foot-pounds (27 N•m) torque. Refer to Cylinder Head 


Cover for procedure. 


10 
6 
-2 
3 
7 
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(6) Install power steering pump and bracket. 


(7) Install alternator and tighten belt to specified. 
tension. Refer to Chapter lC-Cooling Systems for 


procedure. 
(8) Connect fuel pipe to carburetor. 


(9) Install heater hose and upper radiator hose, 


tighten clamps. 


(10) Connect vacuum hoses. 


(11) Install exhaust pipe. Tighten nuts with 18 foot- 
pounds (24 N•m) torque. 


(12) Refill cooling system with coolant. 


(13) Install dipstick. 


(14) Connect battery negative cable. 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear wose 


clothing. 


(15) Start engine and inspect for leaks. 


Valves and Seats 


Reconditioning of valves and valve seats is very im- 


portant because the seating of the valves must be precise 


for the engine to produce specified power and provide 


reliable performance. 


Another important factor is the cooling of the valve 


heads. Close contact between each valve and its seat is 
imperative to ensure that the heat in the valve head will 
be properly transferred to the cylinder head. 
Several different types of equipment are available for 
refacing valves and valve seats. The instructions pro- 


vided by the manufacturer of the equipment being used 


should be carefully followed to attain proper results. 


Regardless of the type of equipment used it is essen- 


tial that valve bores be free from carbon and other 


foreign matter to ensure correct centering of the pilot in 
the guide. 


Yaiva Guida Bores 


Valves with oversize stems are available for both, if1:- 
take and exhaust valves. Guides should be reamed and 
replacement oversize valves installed whenever clear- 
ances exceed specifications. 


Cylinder Head Disassembly 


(1) With cylinder head removed, remove rocker arm 


capscrews, pivot balls and rocker arms. Install 
capscrews. 
(2) ·Using Tool J-5892-1, compress each valve sprfog 


and remove locks. Release tool and remove spring cap, 


spring shield, spring, and oil seal. Wash all parts in 
cleaning solvent and dry thoroughly. 
(3) Remove valves from cyiinder head and place in 


rack in proper sequence to facilitate assembly in their 
original positions. 


·, 
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( 4) Clean all carbon from combustion chambers and 


valve ports. 


(5) Thoroughly clean valve guides using Tool J-8101. 


(6) Clean all carbon and sludge from push rods and 
rocker arms. 


(7) Clean valve stems and head on buffing wheel. 
Inspect valves for burned heads, cracked faces and dam- 
aged stems. 


(8) Remove carbon and other deposits from head 
gasket mating surfaces. 


(9) Inspect cylinder head for cracks in exhaust 
ports, combustion chambers, and external cracks in wa- 


ter jacket. 
(10) Measure fit of valve stems in their respective 
guides. 


NOTE: Excessive valve stem-to-guide clearance will 
cause red11ced power, rough idling and noisy valves, and 


may cause valve breakage. Insufficient clearance will 
result in noisy and sticky functioning of the valve and 


cause rough idling. 


(a) Using a micrometer, measure diameter of 
valve stem in three places; top, center and bottom. Ex- 
haust valves have tapered stems and are approximately 
0.001-inch (0.025 mm) larger at top of stem than at head 


end. 
(b) Insert telescoping gauge in valve guide bore 


to measure valve-to-valve guide clearance (fig. lB-27). 


(c) If clearance is not within specified limits, 
use next oversize valve stem size and ream bore to fit 


using suitable reamer with Tool J-5830--02. Service 


va: ves are available with standard, 0.003-inch (0.076 


mm) and 0.005-inch (0.127 mm) oversize stem diameters. 


(11) Test valve spring tension with suitable tester. 


Refer to Valve Spring Tension Testing. 


NOTE: Springs should be tested by compressing to a 


· · .. 
~pe"cified height. and measu·ring force required to main- 
tain that height. (See Specifications.) Weak springs 
sh<>uld be replaced if not within 10 force-pounds (44 N) 
of the specified load (without dampersj. 


GAUGE 


/8-INCH -' 
I 
f~:.525 mm) I 
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Cylinder Head Assembly 


(1) Insert valve in original port. 


(2) Assemble valve spring and related parts accord- · 


ing to following procedure: 


(a) Set valve spring, shield and cap in place. 


(b) Compress spring with Tool J-5892-1. 


(c) With Tool J-22330 install oil seal in lower 


groove of stem. Ensure seal is flat and not twisted. 


(d) Install locks and release compressing tool. 
Ensure locks are seated properly in upper groove of 


valve stem. 


(3) Install remaining valves according to procedure 


' described above. 


( 4) Test each valve stem oil· seal by placing Valve 


Seal Installer and Tester Tool J-22330 over end of valve 


stem and against cap. 
..._& 
(5) Measure installed height of valve springs using 
a narrow, thin scale. Use of a cutaway scale will help. 


Measure from top of spring seat to top of valve spring or .-.. 


oil shield. If spring exceeds specified height, install 1/16-· · _ 
inch (1.59 mm) valve spring seat shim. 


CAUTION: Never shim a spring excessively. Installed { 
height should never be less than specified minimum 
height. 


ENGINE LUBRICATION SYSTEM 


Engine lubrication is accomplished through a gear 


type pump that pumps engine oil from the oil pan sump, 


through the full flow oil filter and into an oil passage. 
that runs along the right side of the block and intersects 


the hydraulic valve tappet bores. Oil from this passage 


is routed to the crankshaft main and camshaft bearings 


through smaller drilled passages. Oil is supplied to the 
rocker arms through holes in the hydraulic valve tap- 
pets, which force oil up through the tubular push rods to 
the rocker arms. The oil is metered by a disc located 
within each tappet body. 


Two valves are incorporated into the lubrication sys- 
tem to ensure the proper flow of oil. A bypass valve is 


located within the oil filter mounting boss that will 
continue oil flow in the event that the filter becomes 


clogged or restricted. The pressure regulator valve lo- 
cated in the oil pump body maintains adequate pressure 


for the lubrication system and bypasses any excess oil 


back to the oil pan sump. 


Many internal engine parts have no direct oil source 
and · are either gravity or splash lubricated from other 


directly lubricated components. The timing gears are 


lubricated by oil that is supPUed through a passage from 


the front of the camshaft to a calibrated nozzle above 


the crankshaft timing gear. The engine lubrication sys- 


tem diagram is depicted in figure lB-28. 


A full flow oil filter is standard equipment on the 
engine and is mounted on the right side of the engine. 


All oil from the pump passes through the filter before 
~ . 


going to the engine oil galleries. In the filter, the oil 


passes through a filtering element that removes foreign 
particles. 
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OIL PRESSURE SENDING UNIT 


90870 


Ag. 1 B-28 Eagin• Lubrication System Dl1gnim 


011 Pump Drive Shaft 


Remo VII 


(1) Remove alternator and upper bracket. 
(2) Remove oil pump drive shaft retainer plate bolts 
and remove bushing and shaft assembly. 


lnstlllltlon 


(1) Install oil pump drive shaft assembly by turning 


shaft until it meshes with camshaft drive gear and in- 
serts properly in oil pump body. 


(2) Thoroughly clean sealing surfaces on cylinder 
block and retainer plate. 
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(3) Apply 1116-inch (1.6 mm) diameter bead of RTV 


sealant to oil pump drive shaft retainer plate. 


( 4) Install retainer plate with bolts and tighten with 
10 foot-pounds (14 N•m) torque. 
(5) Install upper alternator bracket and alternator. 


Adjust belt tension. Refer to Chapter IC-Cooling Sys- 


tems for procedure. 


011 Pump 


Removal 


(1) Drain oil and remove oil pan. Refer to Oil Pan 
Removal for procedure. 


(2) Remove two flange mounting bolts and.nut from 
main bearing cap bolt and remove oil pump and pickup 
assembly as unit. 


Disassembly 


(1) Remove cover attaching screws, cover, idler gear 
and drive gear and shaft (fig; lB-29). 


(2) Remove pressure regulator valve and valve 
parts. 


e'.' 
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Fig. 1 B-29 
Oil Pump-Exploded View 


NOTE: Do 11ot disturb oil ]Jickup pipe on strainer 


screen or body. This pipe is attached during factory 


assem bly. 


(3) If any of the following discrepancies are ob- 


served during inspection, complete pump assembly 


should be replaced. 


(a) Pump body has cracks or excessive wear. 


(b) Pump gears have cracks, excessive wear and 
damage. 


(c) Shaft is loose in housing. 


(d) Inside of cover has wear that would permit 


oil to leak past ends of gears. 


(e) Oil pick-up assembly has damage to strainer 


screen or relief grommet. 


NOTE: If present, remove debris from strainer screen 
surface .. 


(f) Pressure regulator valve plunger does not 


fit properly in body. 


Assembly 


(1) Place drive gear and shaft in pump body. 
(2) Install idler gear so that smooth side of gear will 
be toward cover. 


(3) Install cover and attaching screws. Tighten 
screws with 9 foot-pounds (17 N•m) torque and ensure 


that shaft turns freely. 


(4) Install regulator valve plunger, spring, retainer 
and pin. 


lnstallatlon 


(1) Position oil pump gear shaft tang to align with 


oil pump drive shaft slot. Install oil pump-to-block posi- 


tioning flange over oil pump drive shaft lower bushing. 
Do not use gasket. Tighten bolts with 18 foot-pounds (25 


N•m) torque. 


NOTE: Oil 'J)Ump should slide easily into place. If not, 
remove shaft and re/,ocate s/,ot. 


(2) Install oil pan using new gaskets and seals. Re- 


f er to Oil Pan Installation for procedure. 


011 Pan 


Removal 


(1) Remove battery negative cable. 


(2) Raise vehicle and drain engine oil from oil pan. 


(3) Remove starter motor. 


(4) Remove oil pan. 


(5) Thoroughly clean gasket surfaces of oil pan and 
cylinder block. Remove all sludge and debris from oil 
pan sump. 


Installation 


(1) Install rear oil pan gasket in rear main bearing 
cap and apply small quantity of RTV sealant in depres- 
sion where pan gasket contacts block. 


(2) Position gasket on oil pan. Apply 1/8 x 1/ 4-inch 
(3 x 6 mm) bead of RTV sealant at split lines of front and 
side gasket. 


(3) Position oil pan. Insert and tighten screws with 
45 inch-pounds (5 N•m) torque. 


( 


(4) Install starter motor. Tighten 3/8-inch bolts' 


with 17 foot-pounds (24 N•m) torque. Tighten nut with 


40 inch-pounds (4.5 N•m) torque. Connect battery cable 
and solenoid wire to starter motor solenoid. 
\ 


(5) Lower vehicle. 
(6) Connect battery negative cable. Refill crankcase 


with oil. 


PISTONS AND CONNECTING RODS 


The pistons are lightweight, cast aluminum with slip- 
f)er skirt and cam ground so that the diameter across the 
thrust face is larger than the diameter fore and aft of 
the engine. Two compression rings and one oil control 
ring are used. All are located above the piston pin. 
The piston pins are offset toward the thrust side 
(right-hand side) to provide a gradual change in thrust 
pressure against the cylinder wall as the piston travels 
within the cylinder. The piston pins are tempered steel 
and have a floating fit in the pistons. They are retained 
in the connecting rods by a press fit. 
The connecting rods are made of Armasteel. Full pres- 
sure lubrication is directed to the connecting rods by 
drilled oil passages from the adjacent main be.aring jour- 
nal. Oil holes at the connecting rod journals are located 
so that oil is supplied to give maximum lubrication just 
prior to full bearing load. 


Removal 


(1) Remove cylinder head according to procedure 
described in Cylinder Head Removal. 
(2) Remove oil pan according to procedure described 
in Oil Pan Removal. 
(3) Remove ridge and/or deposits from upper end of 
cylinder bores with ridge reamer tool. Before ridge or 
eposits are removed, turn crankshaft until piston is at 
ottom of stroke and place a cloth on top of piston to 
collect cuttings. After ridge and/or deposits are re- 
moved, turn crankshaft until piston is at top of stroke 
and remove cloth and cuttings. 


(4) Inspect connecting rod and piston for cylinder 
number identification and, if not identified, mark them. 


(5) Remove bearing cap and install Connecting Rod 
Bolt Guide Set J-6305-11. 


(6) Carefully remove connecting rod and piston as- 
sembly by pushing out with knurled handle of long 
guide. 


Disassembly 


CAUTION: Use care at all times when handling and 


servicing connecting rods and pistons. To prevent pos- 
sible damage to these units, do not clamp rod or piston 


in vise because they may become distorted. Do not allow 
pistons to strike against one another, against hard ob- 
jects or bench surfaces because distortion of piston con- 


tour or nicks in the soj~ aluminum maten·al may result. 


(1) Remove piston rings using suitable piston ring 
removal tool. 


(2) Install guide bushing of Piston Pin Removal and 
nstallation Tool J-24086. 


(3) Position piston and connecting rod assembly on 
support and place assembly on arbor press lfig. lB-30). 


(4) Press pin out of connecting rod with Piston Pin 
Removal Too! J-24086. 
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Removing Piston Pin 


(5) Remove assembly from press, remove piston pin 
from support and remove tool from piston and rod. 


(6) Clean carbon, varnish, and gum deposits from 
piston surfaces, including underside of piston head. 
Clean ring grooves and oil holes in oil ring groove with 
appropriate cleaning tools and solvent. 


(7) Clean piston pin, rod, cap, bolts and nuts in 
appropriate solvent. Reinstall cap on connecting rod to 
prevent inadvertent mixing of caps and connecting rods. 


(8) Carefully examine piston for rough or scored 
surfaces; cracks in skirt or head; cracked, broken, or 
worn ring lands; and scored, galled, or worn piston bos- 
ses. Damaged or defective pistons should be replaced. 


(9) Inspect piston pin for scoring, roughness, or 
uneven wear and proper fit. 


· (10) Inspect rod bearing inserts to ensure they are 
not damaged. Fit of bearings should be determined 
when engine is being assembled. 


Assembly 


There are two notches ca.st in the top of all piston 
heads to facilitate proper installation. The pistons 
should always be installed with the notches toward the 
front of the engine lfig. lB-:3:1. 
(1) Lubricate piston pin holes in piston and con- 
necting rod lightly with graphite lubricant. 
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Rg. 18-31 · lnatalllng Piston la Cyllad• 


_(2) Position connecting rod in its original. piston so 
that raised notch side of rod (fig. lB-32) at bearing end is 
180 degrees opposite notches • in. top of piston·. when 
installed. 
· 
· - 


(3) Position piston and rod on support, and insert 
pilot through piston and rod. Note positions of notches. 


( 4) Place support on arbor· press, start pin into posi- 
tion and press on installation tool until guide bushing 
bottoms (fig. lB-30). 


(5) Remove installation tool and support assembly 


from piston and connecting rod assembly. 


(6) Inspect piston pin for freedom of movement. in 
piston bore .. 


(7) Install piston rings with appropriate installation 


tool. Ref er to Piston Ring Installation for procedure. 


Installation 


(1) Install Connecting Rod Bolt Guide Set J-6305-11 


on connecting rod bolts. 


(2) Using appropriate piston ring compressor, in- 
sert rod and piston assembly into cylinder so that 
notches in top of piston is facing front of engine (fig. lB- 


31). 


(3) From beneath engine, position connecting rod 


with upper bearing insert in place against journal. 


(4) Remove Guide Set J-6305-11 and install lower 
bearing insert and cap. Tighten capnuts with 30 foot- 
pounds (40 N•m) torque. 


(5) Install oil pan. 
(6) Install cylinder head, intake manifold and ex- 
haust manifold. 


(7) Connect fuel pipe and vacuum hoses to 
carburetor. 


(8) Install push rods, place rocker arms in position 
and tighten rocker arm nuts. Do not over tighten nuts. 


(9) Install cylinder head cover. 


Rg. 18-32 
Ralaad Notch Location 


Connecting Rod Bearings 


The connecting rod bearings are the precision insert 


type. and should be replaced if the clearances are exces- 


sive~ Service bearings are available in standard size, 
0.001-inch (0.025 mm),. 0.002-inch (0.050 mm) and 0.010- 
inch (0.254 mm) undersize for use with replacement and 
remanufactured crankshafts. 


R1pl1camant and Inspection 


Before removal of the connecting rod and cap, stamp 
the side of the connecting rod and cap with correspond- 
ing cylinder number to assure matched reassembly. 


(1) With oil pan and oil pump removed, remove 


connecting rod cap and bearing. 


(2) Inspect bearing inserts for evidence of wear or 
damage. 


(3) Wipe bearings and journal clean of oil. 


(4) Measure journal for out-of-round or taper with 
micrometer. If not within specification, replace or recon- 
dition crankshaft. If within specification and replace- 
ment bearing inserts are to be installed, measure 
maximum diameter of journal to determine required 
size of replacement bearing inserts. 


(5) If within specification, measure replacement or 
original bearing clearances with Plastigage, or 
equivalent. 


(6) If bearing is being fitted to out-of-round journal, 
allow for maximum diameter of journal. If bearing is 
fitted to minimum diameter and journal is out-of-round, 
interference between bearing and journal will result and 
rapid bearing failure will occur. 


(a) Place strip of Plastigage on full width of 
journal on area that is contacted by bearing (parallel to 
crankshaft). 


( 
\ 


(b) Install bearing inserts in connecting rod and 


(c) Install rod and bearing cap and evenly 
tighten nuts with 30 foot-pounds (40 N•m) torque. 


NOTE: Do not tunt the crankshaft with the Plastigage 


i11.'I tall ed. 


(d) Remove bearing cap and, with scale on enve- 
lope, measure width of Plastigage strip at widest point 


(fig. IB.1.33). 


(e) If clearance exceeds specification, select cor- 
rect replacement size bearing inserts and remeasure 
clearance. 


NOTE: En11ure that size of removed bearing is ascer- 


tai11ed to determine correct size for replacement bearing 


i11sert11. If the clearance cannot be brought to specifica- 


tim1, the joumal must be ground undersize. If the jour- 
nal i11 already at maximum undersize, the crankshaft 
mu11t be replaced. · ·. · '·· · 
· 


COMPRESSED 
PLASTIGAGE 


Fig. 1 B-33 
Connecting Rod Bearing Clearance 


Measurement with Plastlgaga 


41907 
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Ag. 18-34 
Measuring Connecting Rod Sida Clearance · 
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(7) Coat bearing surface with oil, install inserts, rod 
and bearing cap. Tighten nuts with 30 foot-pounds (40 
N•m) torque. 


(8) When all connecting rod bearings have been in- 
stalled, tap each rod lightly (parallel with journal) to 
ensure they have correct clearance. 


(9) Measure all connecting rod side clearances (ref er 
to Specifications) between connecting rod caps (fig. lB- 
34). 


Piston Fil· 


Pistons should be fitted in the bores by actually meas- 
uring the fit (measure OD of piston at the measuring 
locations and ID of cylinder bore). Refer to engine speci- 
fications for correct clearances. If cylinder bores have 
been reconditioned, or if pistons are being replaced, re- 
conditioning of bores and fitting of pistons should be 
closely coordinated. 
If bore has . been honed, it should be washed thor- 
oughly with hot, soapy. water and a stiff bristle brush. 
Thoroughly oil bores after washing. 
Using a cylinder measurement gauge, measure the 
cylinder bore crosswise to the block to determine the 
smallest diameter. Record the smallest diameter of each 
bore. 
NOTE: When measuring cylinder bores and pistons, it 


is very important that the block and pistons be at room 


tempera.ture . .ff any or all of the parts are warmer or 


cooler than normal room temperature, improper fitting 
will result. 
Measure the piston skirt perpendicular (90 degrees 
from) to the piston pin boss (piston pin removed) and at 


the measuring locations indicated in figure lB-35. 
NOTE: Ensure the micrometer is in full contact. 


As the pistons are measured, they should be marked 
for size identification and the measurements recorded. 
If there is excessive clearance between a cylinder bore 
and the piston that was originally installed, a replace- 
ment piston should be used. Replacement pistons are 
available in both standard size and oversize. 


Because the sizes are nominal or basic sizes, it is 


important that replacement pistons be measured to en- 


sure proper fit. All replacement pistons are equipped 
with selectively fitted piston pins. 


After all measurements have been completed, match 
the replacement pistons with cylinders that will provide 


the correct clearance. Honing of the cylinder bore may 
be necessary to effect a proper fit. When properly 


mated, mark each piston with the matching cylinder 
number to ensure it will not become mis-matched. 


Piston Pins 
Piston pins normally do not become loose enough to 
cause a knock or tapping until after very high mileage 
accumulation on the engine and in such instances the 
piston and rod can be reamed and oversize pins 


installed. 
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Fig. 18-35 
Piston Measunmlllt Lacatloa 


The piston pin fit specification in the piston is 0.0002 
to 0.0004 inch (0.005 to 0.010 mm) loose with pin and 
bosses clean and dry. 


NOTE: Piston and ]Yin must be at room temperature 
when determining fit and ]Yin must gravity-fall from the 
pi.'!ton. 


Piston Rings 


Installation 


Replacement rings are available for standard size pis- 


tons and for 0.010-inch (0.254 mm) and 0.030-inch (0.762 


mm) oversize pistons. When selecting rings, ensure they 
correspond to the size of the piston (i.e., standard rings 
for standard pistons, 0.010-inch oversize rings for 0.010- 


inch oversize pistons, etc.). Ring gap and side clearance 
should be measured when installing rings as follows: 


(1) Inspect pistons to ensure that ring grooves and 
oil return holes have been properly cleaned. - 


(2) Place ring at lower end of ring travel area in 


cylinder bore. Level ring in bore by pushing it into 
position with inverted piston. 


(3) Measure gap between ends of ring with feeler 
gauge (fig. lB-36). Refer to Specifications. 


NOTE: An incorrect ring gap indicates that the wrong 


.-;ize rings are being uBed. If rings are selected according 


to the size of the bore, they should have the proper gap. 
It .-;hould not be necessary to alter ring gap by filing. 


(4) Install rings on piston with appropriate ring in- 


stallation tool to prevent breakage or fracture of rings, 
or damage to pistons. 


(5) Measure side clearance of rings in ring groove 


(fig. lB-37). Refer to Specifications. If side clearance is 
excessive, piston must be replaced. 


Ag. 18-36 
M11surtng Ring Gap 


Ag. 18-37 
Ring Side Clannce M1asunm1nt 


MAIN BEARINGS 


The main bearings are the precision insert type and 
should be replaced if the clearances are excessive. If the 
clearance is found to be excessive, a replacement bear- 
ing, both upper and lower inserts, is required. Bearings 
are available in standard size, 0.001-inch (0.025 mm), 
0.002-inch (0.051 mm), and 0.010-inch (0.254 mm) 
undersize. 
Selective fitting of both rod and main bearing inserts 
is necessary in production to obtain close tolerances. For 


this reason, a bearing may be comprised of a standard 


insert and a 0.001-inch (0.025 mm) undersize insert, 
which will decrease the clearance 0.0005 inch (0.013 mm) 
from that of two standard bearing inserts. 


( 


Inspection 


In general, the lower insert (except No. 1 bearing) will 
nave greater wear and the most distress from fatigue. If 
upon inspection the lower insert is suitable for use, it 
can be assumed that the upper insert is also satisfac- 
tory. If the lower insert has evidence of wear or damage, 
both upper and lower inserts should be replaced. Never 
replace one insert without replacing the other. 


Clearance Measurement 


To obtain the most accurate results with Plastigage, 
or equivalent, certain precautions must be observed. If 
the engine has been removed from the vehicle and 
turned upside down, the crankshaft will rest on the 
upper bearings and the total clearance can be measured 
between the lower bearing insert and journal. If the 
engine is installed in the vehicle, the crankshaft should 
be supported upward to remove the clearance from the 
upper bearing insert. The total clearance can then be 
measured between the lower bearing insert and journal. 
To assure proper seating of the crankshaft, all bearing 
cap bolts must be tightened with the specified torque. In 
addition, before measuring the fit of bearings, the sur- 
face of the crankshaft journal and bearing should be 
wiped clean of oil. 


(1) With oil pan and oil pump removed and starting 


with rear main bearing, remove bearing cap and wipe oil 
from journal and bearing cap. 


(2) Place strip of Plastigage on full width of bearing 


surface area (parallel with crankshaft) on journal. 


NOTE: Do not rotate the crankshaft while the Plasti- 


gage is between the bearing and journal. 


(3) Install bearing cap and insert. Tighten retaining 
bolts evenly with 65 foot-pounds (88 N•m) torque. 


(4) Remove bearing cap. Flattened Plastigage will 
be adhering to either bearing insert or journal. 


(5) Without removing Plastigage, measure its com- 
pressed width (at the widest point) (fig. lB-38). 


NOTE: Normally, main bearing journals wear evenly 


and are not out-o;:round. However, if a bearing is being 


fitted to an out-u;:round journal, fit to the maximum 


diameter of the journal. If the bearing is fitted to the 
minimum diameter and the journal is out--0f-round, in- 


terference between the bearing and joun1al will result 


and rapid bearing failure will occur. [j the flattened 
Plastigage tapers toward the middle or e11ds, there is a 


difference in clearance indicating taper, low spot or an 


irregularity in the bearing or journal. Measure the jour- 


nal with a micrometer if the flattened Plastigage in- 
icates more than 0.0005-inch (0.013 mm) difference. 


(6) If bearing clearance is within specification, 
bearing inserts are satisfactory. If clearance is not 
within specification, replace inserts. Always replace 
both upper and lower inserts as a unit. 
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Mwurfng Baring CtllflJICI 


(7) Standard 0.001-inch (0.254 mm) or 0.002-inch 


(0.508 mm)· undersize bearing inserts should produce 
correct clearance. 


(8) Proceed to next journal. After clearances of all 
journals and bearings have been measured, rotate 
crankshaft to ensure that there is no excessive drag. 


(9) Measure crankshaft end play (refer to Specifica- 
tions) by forcing crankshaft to extreme front position. 
Measure at front end of thrust bearing with feeler 
gauge. 


Replacement 


Main bearings may be replaced with either the crank- 
shaft installed or re.moved from the engine. 


Crankshaft Removed From Engine 


(1) Remove and inspect crankshaft. 


(2) Remove main bearing inserts from cylinder 
block and main bearing caps. 
(3) Coat bearing surfaces of replacement main 
bearing inserts with oil and position in cylinder block 
and main bearing caps. Install crankshaft and caps with 
arrows pointing toward rear of engine. Tighten caps 


with 65 foot-pounds (88 N•m) torque. 


Crankshaft Installed 


(1) With oil pan, oil pump and spark plugs removed, 


remove cap from main bearing requiring replacement 
and remove lower bearing insert from cap. 
(2) Insert upper main bearing insert removal and 
installation tool in oil hole in crankshaft journal. If tool 
is not available, tool (fig. lB-39) may be fabricated from 
cotter pin by bending as required. 


(3) Rotate crankshaft clockwise as viewed from 
front of engine. This will roll upper bearing insert out of 
block. 


( 4) Apply oil to replacement upper bearing insert 


and position plain (unnotched) end between crankshaft 
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and indepted or notched side of block. Rotate bearing 
into place and remove tool from oil hole in crankshaft 
journal. 
(5) Apply oil to replacement lower bearing insert 
and install in bearing cap. 


(6) Install main bearing cap with arrows pointing 
toward rear of engine. 
(7) Tighten main bearing cap bolts v.ith 65 foot- 
pounds (88 N•m) torque. 


Rear Main Bearing 011 Seal Replacement 


Removal 


The rear main bearing oil seal is a one piece unit and 
can be removed and installed without removal of the oil 
pan or crankshaft. 


(1) Disconnect battery negative cable. 


(2) Raise vehicle. 


(3) Remove transmission and transfer case as an 
assembly. Refer to Transmission Removal in Chapter 2B 
or 2C for procedure. 


( 4) Remove starter motor cable and solenoid wire. 
Remove starter motor. 


(5) If manual transmission, remove inspection plate 
from flywheel housing. 


(6) If manual transmission, remove hydraulic 


clutch slave cylinder from flywheel housing. 


(7) Remove flywheel/drive plate housing bolts and 
housing from engine. 


(8) If manual transmission, remove clutch pressure 
plate and disc assembly by loosening bolts 1/4 turn in 
equal amounts until pressure is relieved. 


(9) Mark flywheel/drive plate location to facilitate 


correct assembly. Remove bolts and flywheel/drive 
plate. 


(10) Using a small blade screwdriver, pry out rear 
main oil seal. Use care to prevent damaging seating 
groove or crankshaft. 


lnstallatlon 


(1) Center replacement seal over crankshaft with 
( ,,, . 


lip of seal facing toward front of engine. With a soft 
hammer (plastic), tap around perimeter of seal until it 
seats in groove. Use care to prevent seal from binding on 
crankshaft and not seating properly. 
(2) Attach flywheel/ drive plate to crankshaft and 
tighten bolts with 68 foot-pounds (93 N•m) torque. 


(3) If manual transmission, install clutch pressure 
plate and disc assembly. Tighten bolts 1/4 turn in equal 
amounts until assembly is flush against flywheel. 
Tighten bolts with 18 foot-pounds (25 N•m) torque. 


NOTE: Use Alignment Tool J-5824-01, or equivalent, to 


align clutch disc prior to tightening bolts. 


(4) Install flywheel/drive plate housing and tighten 
bolts with 35 foot-pounds (47 N•m) torque. 


(5) If manual transmission, install inspection plate 
on flywheel housing. 
(6) If manual transmission, install hydraulic clutch 
slave cylinder on flywheel housing. Tighten bolts with 
18 foot-pounds (25 N•m) torque. 


(7) Install transmission/transfer case assembly. 
Ref er to Chapter 2B for procedure. 


(8) Install starter motor, cable and solenoid wire. 
Refer to Chapter 2B or 2C for procedure. 


(9) Lower vehicle. 


(10) Connect battery negative cable. 
(_ 


WARNING: Use extreme caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear loose 
clothing. 


(11) Start engine and inspect for leaks. 


CRANKSHAFT REPLACEMENT 


Removal 


(1) Remove engine from vehicle. 


(2) Mount engine on suitable stand. 


(3) Remove spark plugs. 


(4) Remove fan and pulley. 


(5) Remove crankshaft vibration damper and hub 
assembly. 


(6) Remove oil pan and oil pump assembly. 
(7) Remove timing case cover. 


(8) Remove crankshaft timing gear. 


(9) Remove connecting rod bearing caps and bear- 


ing inserts. Mark each for installation identity. 


(10) Move connecting rod and piston assemblies 
away from crankshaft. 


(11) Remove main bearing caps with bearing inserts 
and mark for installation identity. 


(12) Remove crankshaft and upper bearing inserts. 
Mark inserts for installation identity. 


Installation 


(1) With upper main bearing inserts installed, posi- 


tion replacement crankshaft in block. 
(2) Instali main bearing caps (with lower bearing 
inserts), but do not tighten cap bolts. Oil bearings prior 
to assembly. 
(3) Move connecting rods (with upper bearing in- 
serts instailed) and pistons into place. 
(4) InstaU rod bearing caps (with bearing inserts), 
but do not tighten nuts. Apply oil to bearings prior to 
assembly. 
· 
. 


(5) With rubber mailet, strike both ends of crank- 
shaft to center thrust bearing. Rearward first, forward 
last. 
(6) Tighten main bearing caps (65 foot:pounds, 88 
N•m), then measure crankshaft end play. It should be 
between 0.0015 inch (0.038 mm) and 0.0085 inch (0.216 
mm). 
. 
. 
. 


(7) Tighten connecting rod bearing caps (30 foot- 
pounds, 40 N•m). 


· (8) Measure bearing clearances using Plastigage 
method. 


(9) Install key from original crankshaft in replace- 
ment crankshaft keyway. 


(10) Install crankshaft timing gear and ALIGN TIM- 
ING MARKS ON TIMING GEARS BY ROTATING 
CRANKSHAFT, IF NECESSARY. 
(11) Install timing case cover using replacement seal 
and gaskets. 


(12) Install oil pump assembly and oil pan using re- 
placement rear seal in rear main bearing cap and re- 
placement front seal for timing case cover. Press front 
seal tips into holes in timing case cover. 


(13) Coat front cover oil seal contact area of vibra- 
tion damper hub with oil and push into position. 


(14) Install fan pulley and fan. 


NOTE: The fan assembly and ']JUUey must be installed 


with the drive belt(s) in position on ']JUlley. 


(15) Install spark plugs. 


(16) Remove engine from stand. 


(17) Install engine in vehicle. 


CYLINDER BLOCK 


The cylinder block is manufactured from cast iron and 
has 4 in-line cylinders that are numbered from front to 
rear, 1 through 4. Five main bearings support the crank- 
shaft, which is retained by recessed bearing caps. that 
are machined with the block for proper alignment and 
clearances. 
The cylinders are completely encircled by coolant 
jackets. (For details of engine cooling system, refer to 


Chapter lC-Cooling Systems.) 
Cylinder Bores 


Inspect cylinder bores for out-of-round or excessive 
taper with an accurate Cylinder Measurement Gauge 
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Tool J-8087, or equivalent. Measure at top, middle and 
bottom of bore (fig. lB-40). 
Measure cylinder bore parallel and at right angles to 


the centerline of the engine to determine out-of-round- 
ness. Variation in measurement from top to bottom of 
cylinder indicates the taper in the cylinder. Figure lB-41 
illustrates the areas in the cylinder bore where wear 
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Fig. 18-40 
M111urtng Cylinder Bon with Bon G1up 


normally occurs. If dimension A is larger than dimen- 
sion B by 0.002 inch (0.051 mm) or more, it indicates the 
necessity for cylinder boring and instailing replacement 
rings and pistons. Cylinder bores can be measured by 
setting the cylinder measurement gauge dial at zero in 
the cylinder bore at the location of desired measure- 
ment. Lock dial indicator at zero before removing from 
cylinder bore, and measure across the gauge contact: 
points with outside micrometer (with the gauge at the 
same zero setting when removed from the cylinder). 


~· 
I' 
2·1/4 IN. 
l 


Ag. 18-41 · Normal Cytladtr Bon Wur Plttn 
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Honing or Boring 


If a piston other than standard size is to be installed, 
the cylinder should be bored, rather than honed, to ob- 
tain a true bore. 
When honing to eliminate taper in the cylinder, use 
full strokes. Measure cylinder at top, middle and bottom 
of bore repeatedly during honing process. 
When boring, always ensure the· crankshaft is out of 
reach of the boring cutter. Crankshaft bearings and 
other internal parts must be covered or taped to protect 
them during a boring or honing operation. When boring, 
allow 0.001 inch (0.025 mm) to remain on the diameter 
for finish honing. This will provide for the required 
piston-to-eylinder clearance specifications. 


NOTE: A honing or bo'fing operation must be per- 
j(rrmed carefully to ensure that the specified clearance 


between pis tons. rings, and cylinder bores is 
maintained. 
By measuring the piston to be installed at the measur- 
ing locations and adding the mean of the clearance speci- 
fication, the correct finish hone cylinder dimension can 
be determined. It is important that both the cylinder 
and piston be measured at normal room temperature. 
After honing and before the piston is inserted for fit, 
each cylinder bore must be thoroughly cleaned. Use a 
hot, soapy water solution and wipe dry to remove all 
traces of abrasive. If all traces of abrasive are not re- 
moved, rapid wear of new rings and piston will result. 
After washing, thoroughly oil cylinder bores. 
Intermixing different size pistons has no effect on 
engine balance because all pistons from standard size up 
to 0.030-inch (0.762 mm) oversize weigh exactly the 
same. 


SPECIRCATIONS-FOUR-CYUNDER ENGINE 


Type . . . . . . .. . . . • . . . . • .•.. ..... • ....•. • ••.. ln-Une 
Bore . . .. . .. . . .. .. .. • . .. .. • .... . • 101.S mm (4.00 in.) 
Stroke . . . . . . . . . . . . . • . . . . . .. .. .. ... 76.2 mm (3.0 in.) 
Displacement ... . ..... . . . ...... . .... 2.5 litrw, 151 cu. in. · 


Compression Ratio .... .. . . . .. . . . .. .. . ... .. .. . . 8.24:1 
Compression Pressure, Desired • . . . . .. .. . ... . 140psiat160 rpm 
Firing Order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 3, 4, 2 
Number One Cylinder .. ....... .. . .. .... . .. Front Cylinder 
Cylinder Number, Front to Rear .... .. .. .. . ....... 1, 2, 3, 4 
Cylinder Bore, Out-Of-Round .. _ ... ... 0.038 mm (0.0015 in. max.) 
Cylinder Bore Taper . . . . . . . . . . . . . . 0.051 mm (0.002 in. max.) 
Piston 
Piston Clearance in Bore 
Top . . . . . . . . . . . . . . . . ..0635-.0838 mm (.0025 in.·.0033 in.) 
Bottom . .. ....... . . .. . . 043-.1041 mm (.0017 in.·.0041 in.l 
Piston Diameter . . . . . . . . . 101.519-101.580 mm (3.9968-3.9992 in.) 
Compression Ring Side Clearance Top . . .. . . . .. 0762 mm (.0030 in.) 
Compression Ring Side Cleerance 
Bottom . . . . . . . . . . . . . _ . . . . . . . . . . .0762 mm (.0030 in.) 
Compression Ring Width 
Top . .. ... . .. ... . .. _ . 1.968!5·1 .9812 mm (.0775-.0780 in.) 
Bottom . _ .. ..... . . ... . 1.9685-1 .9812 mm (.OTIS-.0780 in.l 
Upper Compression Ring Gep .. • . •..• .•• 25·.56 mm (.010-.022 in.) 
Lo- Compression Ring Gap • •.. • ..••. . 25-. 71 mm (.010..028 in.) 
Oil Ring Gap • .. ••. • ... .•.••. . •• 381·1.397 mm (.015-.055 in.) 
Piston Pin 
Diameter . . . . . . . . . . . . 23.547-23.557 mm (.92705-.92745 in.) 
Langth . . . . . . . . _ . . . . . . ....... _ . . 76.2 mm (3.00 in.) 


Pin to Piston 
Clearance . ... __ . ... .. . . . ... 003·.013 mm {.0003-.0005 in.) 
Fit in Rod ..... . . . ...... .. ... .... . . . . .. . .. Press 


Clank shaft 
Main Searing Journal 
Diameter . . . . . _ . . . . . . . . . . . . . . . . 58.39 mm (2.2988 in.) 
Out of Round . _ . . . . . . . . . . . . . . .. 0127 mm (.0005 in. max.) 
Taper .. . .... .. _ .. . .. .... .. .. 0127 mm 1.0005 in. max.) 
Clearance Limit New . . . . . . . .. 05588 mm <.0005-.0022 in. max.I 
Crankshaft End Play New . . . 0889-.2159 mm (.0035-.0085 in. max.) 
Rod Beari09 Journal 
Diameter .. . . .. . . . .. . . _ .. . . .. . ... 50.8 mm (2.000 in.I 
Out of Round .... .. . . . . . _ .... .. 0127 mm (.0005 in. max.) 
Taper .. . .. .... .. . _ ....... _ .. 0127 mm (.0005 in. max.) 
Clearance Limit New .... ..... 0127·.06604 mm 1.0005-.0026 in.) 
Rod Side Clearance. . _ . . . . . .... . . . 1492·.4362 mm (.017 in.l 
Lobe Lift 
Intake . ... .. ... . .. . . ... . . ...... 5.842 mm (.230 in.) 
Exnaust ... .. .. _ . . .. . .. . ...... .. 5.842 mm (.230 in.) 
Journal Diameter ..... . ............ 47.4726 mm (1 .869 in.) 


Joumal Clearance .. . _ . . .. . . ... 01778-.0685 mm (.0007-.0027 in.) ' 


End Play Clearance . ... . ... . .... 031-0:127 mm (.0015-.1150 in.) 


Velv• 
Valve Train 
Lash Intake and Exhaust. . . . . .. . . ... .. ... .. .... ... . 0 
Rocker Arm Ratio _ .. ... . . .... .. . . .. .. .. . ... 1.75: 1 
Push Rod Length . .. . .. . .... . _ . .. 226.746 mm (8.927 in.) 


Valve Tappet 
Leak-Down Rate .. . .... . ..... 12 to 90 see. with 50 lb. load 
Tappet Body Diameter ... .. 21 .3868-21 .4046 mm(.8120-.8427 in.) 
PlungerTravel . . . ... _ _ .... . . . .... .. 3.175mm(.125in.) 
Clearance in Boss . .. _ ............. _ .. 635 mm (.0025 in.) 
Tappet Bore Diameter .... . . 21.425-21 .4SO·mm{.8435-.8445 in.) 
Intake Valves 
Face Angle_ . . . _ . . . . . . . . . . . . ·. . . _ . . . _ . . . . . . . 450 
Seat Angle . . . . . . . .. _ . . . . . . . . . . . . . .. _ . . . . . . 460 
Head Diameter ................... 43.688 mm (1 .72·in.) 
Stem Diameter . . . .. .. _ . 8.6995-8.68172 mm (.3425-.3418 in.) 
Overall Lengtll .. . ...... . .. . . _ .. _ . 115.75 mm (1.557 in.) 
Stem-to-Guide Clearance .. ..... 0254-.06858 mm (.0010·.0027 in.) 
Valve Seat Width . ....... .... . 897-1.897 mm (.353-.0747 in.) 
Valve Installed Height 


(Spring Seat to Valve Tip) 
52.265 mm (2.057 in.I 


Exhaust 
Face Angle . . _ _ . _ . . . . . . . . . . . . . . . . . . . . . . . _ . . . . 450 
Seat Angle . . . . . . . . . . . . . . . . .. _ . . . . . . . . . . . . . . . 450 
Head Diameter . _ ..... _ .............. 38.4 mm (1 .50 in.) 
Stem Diameter ... . _ .. .. . . _ .... 8.766-8.682 (3.418-3.125 in.) 
Overall Length . . . ..................... 114.02 (4.489 in.) 


Stem-to-Guide Clearance Top .... · .. 0254-.06858 mm (.0010-.0027 in.) 
Valve Seat Width ...... . . .... .. 1.468-2.468 mm (.058-.097 in.) 
Valve Installed Height 
(Spring Seat to Valve Tip) .. . .. . . ..... . 44.024 mm (1.73 in.) 


Valve Sprin91 
Intake and Exhaust 


Valve Spring Pressure and Length· 
Valve Closed. .. . 347-383 N at42.16 mm (78-86 lb. at 1.66 in.) 


Valve Spring Pressure and Length· 
Valve Open . .. 765-801 N at 31 .85 mm ( 172-180 lb. at 1.254 in.I 


Oil~ty 
Without Filter Change _ . ... . . . . ...... . ... 2.838 litre (3 Qts.) 
With Filter Change . ... . ..... . ....... . .. 2.838 litre (3 Qts. ) 
Filter Type (full flow) _ . . ... .. ... . _ . . . . . PF40 or equivalent 
Oil Pressure at rpm .......... 248·283 kPa (36-41 psi I at 2000 rpm 
Oil Pump Gear to Body Clearance ... _ . 0.10 mm (.004 in.) maximum 
Gear End Clearance, Feeler Gauge .. . . 0.05-0.13 mm (0.0020·.005 in.) 
Above Pump Body 
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Torque Specification• 


rvica Sat· To Torques should be used when assamblinq components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft-lbs) 


Adapter to Intake Manifold Bolt ... 
Camshaft Thrust Plate to Block Bott . 
Carburetor to Manifold Nut . . . 
Clutch Housing-to-Engine Bolts. 
. ..• .. ... .. 


Connecting Rod Nut . . . . . . . 
. .... .. . . ... . . 


Converter-to-Drive Plate Bolts. . 
. ......... . . . . . 
Crankshaft Pulley Hub Bolt . . . . . 
. .. . . .. . . ...... . . . 
Cylinder Head Cover Bolt . . . . . . .. . . . .. . .... .-... .. ...... .. .. . 


Cylinder Head Covar Screws • ... ... .. _ ..•.. . .. ........ . 
Cylinder Head to Block Bolt •. . .. .. .... . .. • .. .. . . .. . .. . 


Distributor Clamp Pivot to Block Bolt . . . . . . . . . . . . . . . . . 
Distributor Retaining Clamp Bolt . ..... • .... • ... . . . . . .. .. 


Drive Plate Ring Gear Assembly. to Crankshaft Bolt ..... ....... . 


EGA Valve to Manifold Bolt. _ •••. •. . ·- .. .•....... . . .. ... . . 
Exhaust Manifold to Cylinder Head Bolt:·· ...••.•..... • .. . . . .. . . 
Exhaust Pipe to Manifold Nut~ _ • •. ••. ••• ..•.• ~ ••..... .. ... ..... .. 
Fan and Pulley to Water Pump Bolt· . . ••••. ••••.. • . ... ..... 
Flywheel to Crankshaft- Bolt.: ; • '• ·. · : · ... •. ... •• •.. . .. . .. ... 


Fuel Pump to Block Bolt. . -_. , .•.••.. •..••.. ....... .. . . . . ... 
Intake Manifold to Cylinder Head Bolt". ; ....•• . • •... .. . .. . . . 
Main Bearing to Block Bolt . . . . . . .• ... • . .. ..• ... . . ... . 


Oil Filter ...... ..... •... .. •. .. _ . .• ......... . . .... .. ... 


Oil Filter to Block.Connector. .. 
. .... ...•.• . . •• ... ... ... . . . 


Oil Pan Drain· Plug . .•••• _ . . 
. ...... .. . . . . • .. . . .. ... . . 
I Pan Bolts. . . . .... •...•• _ .. .. .., .••...•.. . ...•. • • .. ..... .. . 


11 Pump Cover Bolt . •• ~ •. · •..•• · .• · •. • ... .•..•••••.. . .... . . . ... 
Oil Pump to Block Bolt . .' . •.•. . ••. .• ...... .• .. .. .. ... . .. 


Oil Pump to Drive Shaft Plate Bolt . . ·. 
. . . . . .••.•... . 


Oil Screen Support Nut . . . . . 
. . .. ... ... . ... . 


Pressure Plate to Flywheel Bolts 
. . . . . .. .. . 


Pulley to Crankshaft Hub Bolts . 
. ..... . .. . 


Push Rod Cover to Block Bolt. 
. . ... .. . 


Radiator Hoses All Cl31mp~ 
_ 
.. . .. .. . 


Rocker Arm Capscrew . . 


Starter to Block Bolt . .. 
Thermostat Housing Bolt 
Timing Case Cover Bolt . 


Timing Case Cover to Block Bolt . 
Water Outlet Housing Bolt. 
Water Pump to Block Bolt . . . .• • 


S.Vice 
s.t-To 
Torque 


15 
80 in-lb• 
15 
54 
30 
40 
160 
7 
7 
92. 
12 
9 
46 
150 in-lb 
39 
35 
18 
68 
15 
37 
65 
12 
35 
25 
45 in-lbs 
9 
18 
10 
28 
18 
25 
80in-lb 
25 in-lb 
20 
17 
22 
45in-lb 
80in-lb 
17 
17 


All Torque values given in foot-pounds and newton-matmrs with dry fits unless otherwise specified. 


Four-Cylinder Engine Firing Order 


S.Vice 
In-Use 
Rac:hec:lc 
Torque 


12-18 
77-83 in-lb 
13-18 
51-57 
27-33 
35-40 
157-163 
4-10 
5-10 
81-103 
9-15 
6-12 
4248 
147-153 in-lb 
3642 
30-40 
15-21 
65-71 
12-18 
3440 
62-68 
9-15 
32-38 
23-28 
4348 in-lbs 
6-12 
15-21 
7-13 
25-31 
15-22 
22-28 
n.a:i in-lb 
22-28 in-lb 
17-23 
14-20 
19-25 
4248 in-lb 
77-83 in-lb 
14-20 
14-20 


Metric (N·ml 


Service 
S.Vice 
ln·Use 
s.t-To 
Recheck 
Torque 
Torque 


20 
16-24 
9 
6-12 
20 
24 
73 
70-76 
40 
37-43 
54 
51-57 
220 
212·221 
10 
7-13 
10 
7-14 
125 
110-140 
17 
14-21 
12 
9-15 
60 
57-63 
12 
9-15 
52 
49-55 
47 
41 -50 
24 
21-27 
93 
90-96 
20 
17-23 
50 
47-53 
88 
85-91 
17 
14-20 
47 
44-50 
34 
31-37 
5 
2-8 
17 
14-20 
25 
22-28 
14 
11-17 
38 
35-41 
25 
20-30 
34 
31-37 
9 
6-12 
3 
1-6 
27 
24-30 
24 
21-27 
30 
27-33 
5 
2-8 
9 
6-12 
23 
20-26 
23 
20-26 
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SIX-CYLINDER ENGINE 


GENERAL 


. 
. 


Pag1 
C1ml11ft ind Burf nga 1 B-35 
Connecting Rod and Piston Awmbllu 1 B-49 
ConnlctfDg Rods 1 B-49 
Cruksll1ft 1 B-55 
Cylinder Block 1 B-60 
Cytlndll' Had and Covar 1 B-43 
Engja1 HoldlQQ Flxtw1 1 B-30 


~ Englftl lataUlllDI 1 B-31 
Englftl Maalllng 1 B-29 
Engln1 RmoVll 
18-30 


The 258 CID (4.2 liter), in-line, overhead valve, light- 
weight six-cylinder engine (figs: lB-42 and lB-48) oper- 
ates · only on no-lead gasoljne . . The cylinders are 
numbered from front to rear and the firing order is 1-5- 
3-6-2-4. Crankshaft rotation is clockwise, viewed from 
the front. The crankshaft is supported by seven two- 
piece bearings (inserts). The camshaft is supported by 
four one-piece, line bored bearings. 
· 


The six-cylinder engine features a quench-head com-- 


bustfon chamber design. The combustion chamber 
shape, both in the head and in the piston crown, com- 
presses the combustion mixture closer to the spark plug. 
In. most applicatfons, this permits the use of more ad- 


vanced ignition timing for better fuel economy. 


Fig. 18-42 Six-Cylinder Engine A111mbly-Slctlon1I vtaw 


P1g1 
G1n1nl 
1 B-28 
Hydnullc ValVI Tippets 1 B-36 
lnt1k1 and Exb1ust Manifolds 
1 B-41 
Lubrle1tlon System 
1 B-45 
Pistons 
1 B-52 
Short EnglRI Assembly (Short Blactl 1 B-29 
S,aclllcatlaa 1 B-61 
Timing Casa Cot• 1 B-38 
Timing Cbala 
18-40 
VllVI Tnln 
18-31 
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811288 


Fig. 18-43 Slx-Cyllnder Engine Assembly-TyplCll 


Identification 


( 
ltd Date Cade 


The engine Build Date Code is located on a machined 
surface on the left side of the block (viewed from front) 
between the No. 2 and No. 3 cylinders (fig. lB-44). 


80002 


Rg. 1 B-44 
Engine Build Data Locatloa 


The numbers in the code identify the year, month and 
LY that the engine was built. 
The code letter identifies the cubic inch displacement, 
carburetor type and compression ratio. The data are 
decoded as listed in the Engine Build Date Code Chart. 


Engine Build Date Code 


Letter 
CID 
Carburetor I 
Compression 
Code 
Ratio 
c 
258 
2V 
I 
8.0:1 


1st 
2nd and 3rd 
4th 
5th and 6th 
Character· 
Characters 
Character 
Characters 
(Yearl 
{Month I 
(Engine Type) 
(Davi 
0·1980 
01. 12 
c 
01 . 31 
1 . 1981 


EXAMPLE: 
4 10 C 18 
60257 


The example code identifies a 258 CID (-l.2 liter) en- 
gine with 2V carburetor and 8.0:1 compression ratio that 
was built on October 18, 1980. 


Oversize or Underslze Components 


Some engines may be built with oversize or undersize 
components, such as oversize cylinder bores, undersize 
crankshaft main bearing journals. undersize connecting 
d journals or oversize camshaft bearing bores. These 
gines are identified by a letter code stamped on a boss 
between the ignition coil and distributor ffig. lB-15). 
The letters are decoded as listed in the Oversize or Un- 
dersize Components chart. 
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Oversize or Undersize Components 


Code 
Letter 
Definition 


8 
All cylinder bores 
--0.01 O·i nch 
(0.254mml oversize 
M 
All crankshaft main bearing journals 
--0.010-inch 
(0.254mml undersize 
p 
All connecting rod bearing journals 
--0.010-inch · 


(0.254mml undersize 
c 
All camshaft bearing bores 
--0.010-inch 
(0.254mml oversize 


EXAMPLE: The code letters PM mean that the crankshaft main bearing 
journals and connecting rod journals are 0.010-inch undersize. 
60258 


Rg. 18-45 
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SHORT ENGINE ASSEMBLY !SHORT BLOCK) 


A service replacement short engine assembly (short 
block) may be installed whenever the original engine 
block is worn or damaged beyond feasible repair. It 
consists of engine block, piston and rod assemblie;;, 
crankshaft, camshaft, timing sprockets and chain. · 


NOTE: Short engine assemblies have an S stamped on 
the same surface as the build date code for 
identification. 


Installation includes transfer of component parts 
from the worn or damaged original engine. Follow the 
appropriate procedures for cleaning, inspection, instal- 
lation and tightening as outlined in this chapter. 


ENGINE MOUNTING 


Resilient rubber cushions support the engine artd 
transmission at three points: at each side on the center- 
line of the engine and at the rear between the transmis- 
sion extension housing and the rear suppor: 
crossmember (fig. lB-16). Replacement of a cushion ma ~· 
be accomplished by supporting the weight of the engine 
or transmission at the area of the cushion. 
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ENGINE 
MOUNTING 
BRACKETS 


CUSHIONS 


FRAME 
SUPPORT 


Ag. 18-46 Engine MouaUng-Typlcal 


ENGINE HOLDING FIXTURE 


42578 


·-' 


If it is necessary to remove the front engine mounting 
brackets or cushions, an engine holding fixture may be 
fabricated (fig. lB-47) to support the engine. 
The engine also may be supported by a jack placed 
under the oil pan skid plate. Use a board between the 
jack and skid plate to distribute the weight evenly. 


41883 


Fig. 18-47 Engine Holding Rxture 


ENGINE REMOVAL 
The engine is removed without the transmission and r: 


flywheel/drive plate housing. Raise the vehicle slightly , 


to provide working clearance. 


(1) Drain cooling system. 
NOTE: Drain coolant in a clean container for re-use. 


(2) On all vehicles except CJ, remove hood. Mark 
hinge locations for installation alignment. · 


(3) Remove battery on Cherokee, Wagoneer and 
Truck vehicles. On cJ vehicles, disconnect battery nega- 
tive cable. 
. 


(4) Remove air cleaner. Disconnect and. plug fuel 
pipe connected to fuel pump. Disconnect fuel return pipe 
from hose at connection on frame. 


(5) Disconnect heater hoses at front of engine and 
rear of intake manifold on CJ vehicles, and at heater on 
other vehicles. 


. (6) Disconnect throttle cable from engine. · -· 


- 
(7) Disconnect thrsttle valve rod, ifequipped. _ 


(8) Disconnect wiring harness from engine and al- 
ternator and lay aside. 
· 
_ 


(9) Identify and tag vacuum hoses, and disconnect 
from engine. 


(10) Disconnect shroud,if equipped, from radiator. 


(11) Remove radiator, fan and shroud. Install bolt in 
pulley after fan is removed to maintain pulley in align- 
ment with bolt holes in water pump. 


(12) . Disconnect cable from starter motor. Remove 
starter motor. 


(13) Remove engine mount cushion-to-frame attach- 


ing nuts. 


(14) Disconnect exhaust pipe. 


(15) If equipped with manual transmission: 


(a) Remove flywheel housing bolts. 


(b) Remove clutch linkage and shield. 


(16) If equipped with automatic transmission: 


(a) Remove drive plate access cover.· ·. 


(b) Mark converter and drive plate to facilitate 


correct installation alignment. 


( c) Remove converter-to-drive plate bolts. Ro- 
tate crankshaft for access to each bolt. 


(d) Remove drive plate housing-to-engine bolts. 
Remove oil pan screws that retain transmission fluid 
cooler lines. 
(17) Support transmission with jack. 
(18) If equipped with power steering, disconnect 


hoses at steering gear. Tie hoses to engine to prevent 


draining. 
(19) If equipped with air conditioning: 


(a) Turn compressor service fitting valve stem 


to seat position. 


(b) Loosen service fitting. 


(c) Allow compressor refrigerant to escape. 
\ 


(d) Remove fittings from compressor. 


(20) Attach engine lift de\·ice. Pull engine forward to 
disengz.ge from transmission. Lift upward to remove. 


( 


i 
\ 


ENGINE INSTALLATION 


(1) Remove right mount from engine. 


(2) Lower engine into compartment. Attach engine 
to transmission. 


(3) Install flywheel/drive plate housing bolts and 
remove transmission jack. 
( 4) Attach engine mount to block. Lower engine and 
tighten all engine mount bolts and nuts. 
(5) If equipped with manual transmission: 


(a) Install flywheel housing shield and clutch 
linkage. 
(b) Adjust clutch, if necessary. 
(6) If equipped with automatic transmission: 
(a) Align marks on converter and drive plate. 


Install converter-to-drive plate bolts. 


(b) Install drive plate access cover. 


(c) Attach transmission fluid cooler lines to en- 
gine with oil pan screws. 
(7) Install exhaust pipe. 
(8) Install starter motor and connect cable. 
(9) Remove lifting device. 


(10) Connect fuel supply and return pipes. 


(11) If equipped with power steering, connect hoses 
to steering gear. 


(12) Connect electrical wires and vacuum hoses. 
(13) Connect heater hoses. 
(14) Install fan. If equipped with shroud, position 
oud over fan blades. 
(15) Install radiator and attach shroud to radiator. 


(16) Connect radiator hoses. If equipped with auto- 
matic transmission, connect fluid cooler lines to 
radiator. 


(17) Install throttle linkage. 


(18) Connect throttle valve rod and retainer. Install 
throttle valve and spring . . 


(19) If equipped with air conditioning: 


(a) Connect service valves to compressor. 


(b) Open valve to mid-position. 


(c) Open service port slightly. Allow small 
amount of refrigerant to escape to purge compressor of 
air. 


( d) Tighten port cap. 


(20) Install battery, if removed, and connect cables. 


(21) Install coolant. 


WARNING: Use extreme caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not put · 


hands near pulleys, belts or fan. Do not wear loose 


clothing. 


(22) Start engine. While engine is warming up, in- 
ll hood. 


(23) Inspect for fuel, oil and water leaks. Turn engine 
off and check fluid levels. 


(24) Install air cleaner and road-test vehicle. 
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VALVE TRAIN 


General 


The six-cylinder engine has overhead valves that are 
operated by push rods and rocker arms. A chain-driven 
camshaft is mounted in the cylinder block. Hydraulic 
valve tappets provide automatic valve lash adjustments. 


Rocker Arm Assembly 


The intake and exhaust rocker arms of each cylinder 
pivot on a bridge and pivot assembly that is secured 
with two capscrews as illustrated in figure lB-48. The 
bridge and pivot assembly maintains correct rocker 
arm-to-valve tip alignment. Each rocker arm is actuated 
by a hollow steel push rod with a hardened steel ball at 
each end. The hollow push rods route oil to the rocker 
arm assemblies. 


/ 
90639 


Fig. 18-48 Racier Arm Assembly 


Removal 


(1) Remove cylinder head cover and gasket. 


(2) Remove two capscrews at each bridge and pivot 
assembly. Alternately loosen capscrews one turn at a 


time to avoid damaging bridge. 


(3) Remove bridge and pivot assemblies and corre- 
sponding pairs of rocker arms and place on bench in 


same order as removed. 
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(-!) Remove push rods and place on bench in same 


order as removed. 


Cleaning and Inspection 


Clean all parts with a cleaning solvent and use com- 
pressed air to blow out oil passages in the rocker arms 
and push rods. 
Inspect the pivoting surface of each rocker arm and 
pivot. Replace any parts that are scuffed, pitted or ex- 
cessively worn. Inspect valve stem tip contact surface of 
each rocker arm and replace any rocker arm that is 
deeply pitted. Inspect each push rod end for excessive 
wear and replace as required. If any push rod is exces- 
sively worn because of lack of oil, replace the push rod 
and inspect the corresponding tappet. 
· 
It is not normal to find a wear pattern along the 


length of the push rod. Examine the cylinder head for 
obstruction if this condition exists. 


Installation 


(1) Install each push rod in same location from 
where it was removed. Ensure bottom end of each rod 
is centered in plunger cap of hydraulic valve tappet. 


(2J Install bridge and pivot assemblies and pair of 
rocker arms adjacent to same cylinders from where they 


were removed. 


(3) Loosely install capscrews on each bridge and 
pivot assembly. 


(4) At each bridge, tighten capscrews alternately, 


one turn at a time, to avoid damaging bridge. Tighten 


with 19 foot-pounds (26 N•m) torque. 


(5) Install cylinder head cover and gasket. 


Valves 


NOTE: The f<>llowi11g procedures apply only after the 


cylinder head has been removed from the 1?11gi11e. Refer 


to Cylinder Head j(>r removal procedure. 


Disassembly 


(ll Compress each valve spring with ~:ah·e Spring 


Compressor Tool J-22534-01 and remo,·e ,·alve locks. re- 


tainers. springs and valve stem oil deflectors. 
(2l Remove valves and place in rack in same order 
as removed from cylinder head. 


Cleaning and Inspection 


(1 l Clean all carbon deposit from combustion cham- 


bers, valve ports, valve stems and head. 


(2l Clean all foreign matter and gasket cement from 


cylinder head machined surface. 


(3 l Inspect for cracks in combustion chambers and 


valve ports. 


(4) Inspect for cracks in gasket mating surface 
around each coolant passage. 
(.-., 


(5) Inspect valves for burned, cracked or warped 
heads. Inspect for scuffed or bent valve stems. Replace " 


valves displaying any damage. 


Valve Refacing 


Use a valve refacing machine to reface intake and 
exhaust valves to the specified angle. After refacing, at 
least 1/32-inch (0.787 mm) margin must remain. If not, 
replace the valve. Examples of correct and incorrect 


valve refacing are illustrated in figure lB-49. 


The valve stem tip can be resurfaced and rechamfered · 


when worn. Do not remove more than 0.020 inch (0.508 
mm). 


1/32-INCH 
(0.787 mm) 
VALVE MARGIN 
______ / 
IJ 
CORRECT VALVE FACING 


INCORRECT VALVE FACING 
60117 
Fig. 18-49 
Valve Refacing 


Valve Seat Refacing 


Install a pilot of the correct size in the valve guide and 
reface the valve seat to the specified angle with a dress.,. 


ing stone in good condition. Remove only enough metal 


to provide a smooth finish. 


Use tapered stones to obtain the specified seat widths 


when required. 


Control seat runout to a maximum of 0.0025 inch 


(0.064 mm) (fig. lB-50). 


Valve Slam OU Deflector Replacement 


Nylon valve stem oil deflectors are installed on each 


valve stem to prevent lubricating oil from entering the 


combustion chamber through the valve guides. Replace 


the oil deflectors whenever vah-e service is performed or 
if the deflectors have deteriorated. 


Vah·e stem oil deflector replacement requires removal 


of val Ye spring(s). Refer to Vake Springs for procedure. 


( 


Ag. 1 B-50 
Measuring Valve Sat Runout 


Valve Guides 


The valve guides are an integral part of the cylinder 
head and are not replaceable. When the stem-to-guide 
clearance is excessive, ream the valve guide bores to 
accommodate the next larger oversize valve stem. Over- 
size service valves are available with 0.003-inch (0.076 
mm), 0.015-inch (0.381 mm), and 0.030-inch (0.762 mm) 
stem diameter sizes. Refer to Valve Guide Reamer Sizes 
art for reamer sizes. 


Valve Guide Reamer Sizes 


Reamer 
Tool Number 
Size 


J-6042-1 
0.003-inch (.076 mm) 
J-6042-5 
0.015-inch (.381 mm) 


J-6042-4 
0.030-inch (.762 mm) 
. 


60260 


NOTE: Ream vdlve guides in steps, starting with the 


0. 003-inch (0. 076 mm) oversize reamer and progressing 


to the size required. 


Valve Stam-to-Guida Clearance 


Valve stem-to-guide clearance may be measured by 
either of the. following two methods. 


Preferred Method: 


(1) Remove valve from head and clean valve guide 
bore with solvent and bristle brush. 


(2) Insert telescoping gauge into valve guide bore 
approximately 3/8 inch (9.525 mm) from Yalve spring 


c:ide of head (fig. lB-51) with contacts crosswise to cylin- 
head. Measure telescoping gauge contacts with 


.• iicrometer. 


(3) Repeat measurement with contacts lengthwise 


to cylinder hea.d. 
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Fig. 18-51 
Valve Stam-to-Gulde Clarance M11surament 


with Telescoping G1uge 


(4) Compare crosswise to lengthwise measurements 


to determine out-of-roundness. If measurements differ 
by more than 0.0025 inch (0.064 mm), ream guide bore to 
accommodate oversize valve stem. 
(5) Compare valve guide bore diameter with diame- 
ter listed in Specifications. If measurement differs more 
than 0.003 inch (0.076 mm), ream guide to accommodate 
oversize valve stem. 
Alternate. Method: 


(1) Use dial indicator to measure lateral movement 
of valve stem with valve installed in its guide and barely 
off valve seat (fig. lB-52). 


(2) Correct clearance is 0.001 to 0.003 inch (0.025 
mm to 0.076 mm). If indicated movement exceeds ac- 
ceptable clearance, ream guide to accommodate oversize 


valve stem. 


Fig. 18-52 
Valve Stam-to-Guida Claaranca Maasuramant 
with Dl1l Indicator 
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Assembly 


(1) Thoroughly clean valve stems and valve guide 
bores. 


(2) Lightly lubricate stem and install valve in same 
valve guide bore from where it was removed. 


(3) Install replacement valve stem oil deflector on 
valve stem. 
· 


NOTE: If valves with oversize stems are used, oversize 


oil deflectors are also required. 


(4) Position valve spring and retainer on cylinder 
head and compress valve spring with compressing tool. 
Install valve locks and release tool. 
(5) Tap valve spring from side-to-side wit)l hammer 


to assure spring is properly seated on cylinder head. 


Valve Springs 


Valve Spring and Oil Deflector Removal 


NOTE: This procedure is for removal of valve springs 


and oil deflectors with the cylinder head installed on the 
engine. Refer to Valves for removal procedure with the 


head removed from the engine. 


The valve spring is held in place on the valve stem by a . 


retainer and a pair of conical-type valve locks. The locks 
can be removed only by compressing the valve spring. 


(1) Remove cylinder head cover. 


(2) Remove bridge and pivot assemblies and rocker 
arms. 
(3) Remove push rods. 


NOTE: Retain push rods, bridge and pi,vot assemblies 


and rocker arms in same order and position as removed. 


(4) Remove spark plug from each cylinder. 


NOTE: Steps (5) through (9) apply to each cylinder to 
be serviced. 


(5) Install 14-mm (thread size) air adapter in spark 
plug hole. 


NOTE: An adapter can be fabricated by welding an air 


hose connection to the body of a spark plug having the 
porcelain removed. 


(6) Connect air hose to adapter and maintain at 


least 90 psi (620 k.Pa) in cylinder to force valves against 


their seats. 


NOTE: On vehicles equipped with air conditioning, use 


a flexible air adapter when servicing No. 1 cylinder. 


(7) Use Valve Spring Remover and Installer Tool J- 


22534-01 to compress spring and remove locks (fig. lB- 


53). 
(8) Remove valve spring and retainer. 


(9) Remove valve stem oil deflector. 


Fig. 18-53 Valve Spring Removal 


Valve Spring Tension Test 


Use Valve Spring Tester J.-8056, or equivalent, to test 
each valve spring for the specified tension value (fig. lB- 
54). Replace valve springs that are not within the /~· 


specification. 


Oil Deflector and Valve Spring lnstallatlon 


NOTE: The following procedure applies to each cylin- 
der being serviced. 
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(1) Use 7/ 16-inch deep socket and small hammer to 
gently tap oil deflector onto valve stem. 


"'AUTION: Install the deflector carefully to prevent 


amage from the sharp edges of the valve l.ock groove. 


(2) Install valve spring and retainer. 
(3) Compress valve spring with tool J-22534-01 and 
position valve locks. Release spring tension and remove 
tool. 


NOTE: Tap spring from side:·to-side to ensure spring is 
seated properly on cylinder head. 


(4) Disconnect air hose, remove adapterfrom spark 
plug hole and install spark plug. 
(5) Install push rods. Ensure bottom end of each rod 
is centered in plunger cap of hydraulic valve tappet. 
(6) Install rocker arms and bridge and pivot assem- 
bly. At each bridge and pivot assembly tighten cap- 
screws alternately, one turn at a time, to avoid 
damaging bridge. 
(7) Install cylinder head cover. Refer to Cylinder 
Head Cover for procedure. 


CAMSHAFT AND BEARINGS 


The camshaft is supported by form steel-shelled, bab- 
bitt-lined bearings pressed into the block and line 
reamed. The step-bored camshaft bearing bores are 
· rger at the front bearing than at the rear to permit 
sy removal and installation of the camshaft. Cam- 
shaft bearings are pressure lubricated. 


NOTE: It is not advisable to replace camshaft bearings 
unless the special removal and install,ation tool.s are 


avail,able. 


Camshaft end play is maintained by the load placed 
on the camshaft by the oil pump and distributor drive 
gear. The helical cut of the gear holds the camshaft 
sprocket thrust face against the cylinder block face. 
Camshaft end play is zero during engine operation. 


Measuring Cam Lobe Litt 


(1) Remove cylinder head cover. 


(2) Remove bridge and pivot assemblies and rocker 
arms. 


(3) Remove spark plugs. 


(4) Install dial indicator on end of push rod. Use 
piece of rubber tubing to hold dial indicator plunger 
squarely on push rod (fig. lB-55). 
(5) Rotate crankshaft until cam lobe base (heel) 


circle (push rod down) is under valve tappet. Set dial 
indicator to zero. 
(6) Rotate crankshaft until push rod reaches its 
aximum upward travel. Note distance on dial in- 
dicator. Correct cam lobe lift is 0.242 to 0.254 inch (6.147 
to 6.451 mm). 
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Yaiva Timing 


(1) Disconnect ignition wires and remove spark 
plugs. 


(2) Remove cylinder head cover. 


(3) Remove bridge and pivot assembly and rocker 
arms from No. 1 cylinder. 
(4) Rotate crankshaft until No. 6 piston is at TDC 
on compression stroke. 


(5) Rotate crankshaft counterclockwise (viewed 
from front of engine) 90°. 


(6) Install dial indicator on end of No. 1 cylinder 


intake valve push rod. Set dial indicator to zero (fig. lB- 
55). 


(7) Rotate crankshaft clockwise (viewed from front 
of engine) until dial indicator pointer indicates 0.016- 


inch (0.406 mm) lift. 
(8) Timing mark on vibration damper should be 


indexed with TDC mark on timing degree scale. If tim- 
ing mark is more than 112 inch (12.7 mm) from TDC in 
either direction, valve timing is incorrect. 


Camshaft Removal 


(1) Drain cooling system. 


NOTE: Drain coolant in clean container if reusa.ble. 


(2) Remove radiator and fan assembly. 
(3) Remove air conditioner condenser and receiver 


assembly as charged unit, if equipped. 


(4) Remove fuel pump. 


(5) Remove distributor and ignition wires. 


I th~O 
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(6) Remove cylinder head cover. 
(7) Remove rocker arms and bridge and pivot 
assemblies. 


(8) Remove push rods. 


NOTE: Retain push rods, bridge and pi·vot assemblies 
and rocker arms in the same order as removed. 


(9) Remove cylinder head and gasket. 


(IO) Remove hydraulic tappets. 


(11) Remove timing case cover. Refer to Timing Case 
Cover Removal for procedure. 
(I2) Remove timing chain and sprockets. Refer to ' 
Timing Chain Removal for procedure. 
(I3) Remove front bumper or grille as required. 
(I4) Remove camshaft. 


Camshaft Inspection 


Inspect the camshaft bearing journals for an uneven 
wear pattern or rough finish. If either condition exists, 
inspect camshaft bearings. Inspect loaded (bottom) side 
of bearing. This is the most probable location for bearing 
failure. Replace camshaft and bearings as required. Re- 
fer to Camshaft Bearing Replacement for procedure. 
Inspect the distributor drive gear for damage or exces- 
sive wear. Replace if necessary. 


Inspect each cam lobe and the corresponding hydrau- 
lic valve tappet for wear. If the face of the tappet(s) is 
worn concave, the corresponding camshaft lobe(s) will 
also be worn. Replace both the camshaft and the 
tappet(s). 
If the camshaft appears to have been rubbing heavily 
against the timing case cover, examine the oil pressure 
relief holes in the rear cam journal. These holes relieve 
oil pressure between the end of the camshaft and the 
rear bearing plug. 


Camshaft lnstallatlon 


(I) Lubricate camshaft with Jeep Engine OilSup- 
plement (E.O.S), or equivalent. 


(2) Install camshaft carefully to prevent damaging 
camshaft bearings. 


(3) Install timing chain, crankshaft sprocket and 
camshaft sprocket with timing marks aligned. Refer to 
Timing Chain Installation for procedure. 


(4) Install camshaft sprocket retaining screw and 


tighten. 
(5) Install timing case cover with replacement oil 
seal. Refer to Timing Case Cover Installation. for 
procedure. 


(6) Install vibration damper. 


(7) Install damper pulley, if removed. 


(8) Install engine fan and hub assembly. 
(9) Install drive belt(s) and tighten to specified ten- 
sion. Refer to Chapter IC-Cooling Systems. 


(IO) Install fuel pump. 


(11) Rotate crankshaft until No. I piston is at TDC , 


position on compression stroke. 


(I2) Install distributor and ignition wir.es. Install . / 


distributor with rotor aligned with No. I terminal on cap 
r 


when distributor housing is fully seated on block. 


(I3) Install hydraulic tappets. Lubricate tappets and 
all valve train components with Jeep Engine Oil Supple- 
ment (EOS), or equivalent. 


NOTE: The EOS must remain in the engine for at least 
1,000 miles (1 609 km) but need not be drained until the 
next scheduled oil change. 


(I4) Install cylinder head and gasket. 
(I5) Install push rods. 


(I6) Install rocker arms and bridge and pivot assem- 
blies. Alternately tighten capscrews for each bridge one 
turn at a. time to avoid damaging bridge. 
(I7) Install cylinder head cover. Refer to Cylinder 
Head Cover for procedure. 


(I8) Install air conditioner condenser and receiver 
assembly; if equipped. 


CAUTION: Open both service valves before the air 
conditioning system is operated. 


(I9) Install radiator, connect hoses and fill cooling 
system with specified mixture. Refer to. Chapter 
IC-Cooling Systems. 


(20) Install front bumper or grille, if removed. 
(21) Check ignition timing and adjust as required. 


Camshaft Bearing Replacement 


Camshaft bearing replacement requires that the en- 
gine be removed from the vehicle. Remove timing case 
cover, crankshaft, camshaft and rear bearing plug. 
When installing bearings, use a screw-type tool that 
provides steady force. Do not use a driver-type tool to 


install bearings. Care must be taken to align oil holes in 
bearings with oil galleries in the block. It is not neces- 


sary to line ream camshaft bearings after installation. 


HYDRAULIC VALVE TAPPETS 


The hydraulic valve tappet consists of the tappet · 


body, plunger, plunger return spring, check valve as- 
sembly metering disc, plunger cap and lockring (fig. lB- 
56). 
The tappet operates in a guide bore that intersects 
with the main oil gallery. 


Operation 


! 


The operating cycle of the hydraulic tappet begin,s 
when the tappet is on the heel (base circle) of the cam 
lobe (engine valve closed). A groove in the tappet body 
aligns with the tappet oil gallery to admit pressurized oil 
~ 


into the tappet (fig. lB-57). A hole and groove arrange- 
· ... 


ment admits the oil to the inside of the plunger. Oil is 
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Fig. 18-56 
Hydraulic Valve Tappet Components 


forced p_ast the plunger check valve and fills the cham- 
ber bet~een the plunger and tappet body. When the 
chamber is full, additional oil in the plunger body un- 
seats the metering disc, and a spurt of oil flows up inside 
the push rod to lubricate the rocker assembly. These 
events described above all occur while the tappet is on 
the heel of the cam lobe. As the cam turns, the lobe 
begins exerting force on the tappet body. This force is 
transmitted by the trapped oil in the tappet chamber to 


the plunger and finally to the push rod and rocker as- 
sembly. The engine valve opens. While the valve is open, 


the trapped oil is subjected to considerable pressure and 
some of it escapes between the plunger and the tappet 
body (leak-down). The cycle is completed as the cam lobe 
rotates back to the starting position and another charg- 
ing cycle begins. In this way, zero valve lash is main- 
tained and engine noise is reduced. 


Removal 


(1) Drain cooling system. 


DTE: Drain coolant in clean container if reusable. 


(2) Remove cylinder head cover. 
(3) Remove bridge and pivot assemblies and rocker 
arms. 
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Ag. 1 B-57 
Hydraulic Valve Tappet Operation 


NOTE: When removing the two capscrews from each 
bridge, alternately loosen each screw one turn at a time 
to avoid damaging bridge. 


(4) Remove push rods. 


NOTE: Retain rocker arms, bridge and pivot assem- 
blies and push rods in the same order as removed. 


(5) Remove cylinder head and gasket. 
(6) Remove tappets through push rod openings in 
block with Hydraulic Valve Tappet Remover and In- 
staller Tool J-21884 (fig. lB-58). 
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Disassembly. Cleaning. Inspection and Reassembly 


NOTE: Retain tappet components in the same order as 
removed. 


(1) Release lockring and remove plunger cap, me- 
tering disc, plunger, check valve assembly and plunger 
return spring from tappet body (fig. lB-56). 


(2) Clean components in cleaning solvent to remove 


all varnish and gum deposits. 


(3) Insp,ect for evidence of scuffing on side and face 
of tappet body. 


(4) Inspect each tappet face for concave wear by 
laying straightedge across face. If face is concave, corre- 
sponding lobe on camshaft is also worn, and replace- 
ment of camshaft and tappet(s) is necessary .. 
(5) Install plunger return spring, check valve as- 
sembly, plunger, metering disc and plunger cap in tap- 


pet body (fig. lB-56). 


(6) Compress plunger assembly using push rod on 
plunger cap, and install lockring. 


Hydraulic Valve Tappet Leak-Down Test 


After cleaning, inspection and reassembly, leak-down 
test each tappet to ensure zero-lash operation. Figure 
lB-59 illustrates tool J-5790, which can be used to accu- 


rately test tappet leak-down rate. 
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Fig. 18-59 
Hydraulic Valve Tappet Leak-Down R1t1 Tntar 


(1) Swing weighted arm of tester away from ram of 


tester. 


(2) Place 0.312- to 0.313-inch (7.925 to 7.950 mm) 


diameter ball bearing on tappet plunger cap. 


(3) Lift ram and place tappet with ball bearing in- 
side tester cup. 
(4) Lower ram, then adjust nose of ram until it ,,. 


contacts ball bearing. Do not tighten hex nut on ram. 
( 


(5) Fill tester cup with Valve Tappet Test Oil J- 


5268, or equivalent, until tappet is completely covered. 
(6) Swing weighted arm onto ram and pump up and 
down on tappet to remove air. When air bubbles cease, 
swing weighted arm away and allow plunger to rise to 


normal position. 


(7) Adjust nose of ram to align pointer with SET 
mark on scale of tester and tighten hex nut. 


(8) Slowly swing weighted arm onto ram. Rotate 


cup by turning handle at base of tester clockwise one 
revolution every two seconds. 


(9) Time leak-down interval from instant pointer 


aligns with START mark on scale until pointer aligns 


with 0.125 mark. Acceptable tappet will require 20 to 
110 seconds to leak-down. Discard tappets that have - 
leak-down interval outside this range. 


NOTE: Do not charge the tappet assemblies with en- 


gine oil. They will charge themselves within 3 to 8 min- 


utes of engine operation. 


Installation 


(1) Dip each tappet assembly in Jeep Engine Oil 
Supplement (EOS), or equivalent. 


(2) Use Hydraulic Valve Tappet Remover and In- 


staller Tool J-21884 to install each tappet in same bore 


from where it was removed. 


(3) Install cylinder · head and replacement gasket 


and tighten screws. Refer to Cylinder Head Installation 


for tightening sequence. 
(4) Install push rods in same order as removed. 


(5) Install rocker arms and bridge and pivot assem- 


blies. Loosely install capscrews at each bridge. Tighten 


capscrews alternately, one turn at a time, to avoid dam- 


aging or breaking bridge. 


(6) Pour remaining EOS over entire valve train. 


NOTE: The EOS must remain in the engine for at least 
1.000 miles (1 607 km) but need not be drained until the 


next scheduled oil change. 


(7) Install cylinder head cover. Refer to Cylinder 


Head Cover for procedure. 


(8) Install coolant. 


TIMING CASE COVER 


The timing case cover is provided with a seal and oil 


slinger to prevent oil leakage at the vibration damper 
hub (fig. lB-60). A socket is attached in the cover for the 


use of a magnetic timing probe. A graduated timing "-.. 


degree scale is located on the cover for standard ignition 
timing. 


It is important that 'the timing case cover be properly 
aligned with the crankshaft to prevent eventual damage 


'"o the oil seal. The oil seal may be replaced without 
emoving the timing case cover. 


Removal 
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Rg. 1 B-60 Timing case Cover 
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(1) Remove drive belt(s), engine fan and hub assem- 
bly, damper pulley and vibration damper. Refer to Vi- 
bration Damper and Pulley Removal for procedure. 


(2) Remove oil pan-to-timing case cover screws and 


cover-to-block screws. 


(3) Remove timing case cover and gasket from 
engine. 


(4) Cut off oil pan gasket end tabs flush with front 
face of cylinder block and remove gasket tabs. 


(5) Clean timing case cover, oil pan and cylinder 
block gasket surfaces. 


(6) Remove crankshaft oil seal from timing case 


cover. 


lnstallatlon 


(1) Apply seal compound (Perfect Seal, or equiva- 


lent) to both sides of replacement timing case cover 


gasket and position gasket on cylinder block. 


(2) Cut end tabs off replacement oil pan gasket cor- 


responding to pieces cut off original gasket. Cement 
these pieces on oil pan. 


(3) Coat oil pan seal end tabs generously with Per- 
matex No. 2, or equivalent, and position seal on timing 
case cover (fig. lB-61). 


AJ41894 


Ao. 1 B-61 
011 Pan Front Saal lnst1ll1tlon 
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(4) Position timing case cover on engine. Place Tim- 
ing Case Cover Alignment Tool and Seal Installer J- 
22248 in crankshaft opening of cover (fig. lB-62). 


Rg. 1 B-62 Timing Cau Cover Alignment 
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(5) Install cover-to-block screws and oil pan-to- 
cover screws. Tighten cover-to-block screws with 5 foot- 
pounds (7 N•m) torque and oil pan-to-cover screws with 


11 foot-pounds (15 N•m) torque . . 


(6) Remove cover aligning tool and position replace- 
ment oil seal on tool with seal lip facing outward. Apply 
light film of Perfect Seal, or equivalent, on outside di- 
ameter of seal. 


(7) Insert draw screw from Tool J-9163 into seal 
installing tool. Tighten nut against tool until tool con- 
tacts cover (fig. lB-63). 


(8) Remove tools and apply light film of engine oil 
to seal lip. 


Fig. 18-63 Timlng Case Cover 011 Saal lnst1ll1tlon 
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(9) Install vibration damper and tighten retaining 
screw with 80 foot-pounds (I08 N•m) torque. 
(IO) Install damper pulley. Tighten capscrews with 
20 foot-pounds (27 N•m) torque. 


(11) Install engine fan and hub assembly. 
(I2) Install drive belt(s) and tighten to specified ten- 
sion. Refer to Chapter IC-Cooling Systems. 


Timing Case Cover 011 Seal Replacement (Cover not 
Removed) 


(I) Remove drive belts. 
(2) Remove vibration damper pulley. 
(3) Remove vibration damper. 
(4) Remove oil seal with Tool J-9256 (fig. lB-64). 
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. Ag. 1 B-64 
Timing Casa Covar 011 Saal Removal 


(5) Position replacement oil seal on Timing Case 
Cover Alignment Tool and Seal Installer J-22248 with 
seal lip facing outward. Apply light film of Perfect Seal, 
or equivalent, to outside diameter of seal. 


(6) Insert draw screw from Tool J-9I63 into seal 


installing tool. Tighten nut against tool until tool con- 
tacts cover. 
(7) Remove tools. Apply light film of engine oil to 
seal lip. 


(8) Install vibration damper and tighten retaining 
bolt with 80 foot-pounds (I08 N•m) torque. · 


(9) Install damper pulley. Tighten capscrews with 


20 foot-pounds (27 N•m) torque. 
(IO) Install drive belt(s) and tighten to specified ten- 
sion. Refer to Chapter IC-Cooling Systems. 


TIMING CHAIN 


Installation of the timing chain with the timing marks 
of the crankshaft and camshaft sprockets properly 
aligned assures correct valve timing. A worn timing 
chain will adversely affect valve timing. Replace the 
timing chain if it deflects more than 112 inch (I3 mm). 
The correct timing chain has 48 pins. A chain with 
more than 48 pins will cause excessive slack. 


Removal 


(I) Remove drive belt(s). 
(2) Remove engine fan and hub assembly. 
( ..... 


(3) Remove vibration damper pulley. 


(4) Remove vibration damper. 
(5) Remove timing case cover. 


(6) Remove oil seal from timing case cover. 


(7) Remove camshaft sprocket retaining screw and 


washer. 


(8) Rotate crankshaft until timing mark on crank- 
shaft sprocket is closest to and on centerline \Vi th timing 
mark of camshaft sprocket (fig. lB-65). 


Rg. 18-65 
Timing Sprocket Alignment 


(9) Remove crankshaft sprocket, camshaft sprocket 
and timing chain as assembly. Disassemble chain and 
sprockets. 


Installation 


(I) Assemble timing chain, crankshaft sprocket and 
camshaft sprocket with timing marks aligned (fig. · rn- 
65). 


(2) Install assembly on crankshaft and camshaft. 


(3) Install camshaft sprocket retaining screw and 


washer and tighten with 50 foot-pounds (68 N•m) 
torque. 


NOTE: To verift.J correct installation of the timing 


chain, position timing mark of the camshaft sprocket at 


approximately one o'clock position. This positions tim- 
ing mark of crankshaft sprocket at a location where the 


adjacent tooth meshes with chain (fig. tB-66). Count the 
number of chain pins between timing marks of both 


sprocket.~. There must be 15 pins. 
· 


( 4) Install timing case cover and replacement oil 
seal. 
( _ 


(5) Install vibration damper and tighten retaining 
bolt with 80 foot-pounds (I08 ~·ml torque. 


I 
• 


(6) Install damper pulley and tighten capscrews 
with 20 foot-pounds (27 N•m) torque. 


(7) Install engine fan and hub assembly. 


(8) Install drive belt(s) and tighten to specified ten- 


~10n. Refer to Chapter lC-Cooling Systems. 


Fig. 1 B-66 
Timing Chain Installation 


INTAKE AND EXHAUST MANIFOLDS 


The aluminum. intake and cast iron exhaust manifolds 


T. lB-67) are attached to the cylinder head on the left 
ide of the engine. A gasket is used between the intake 
manifold and the cylinder head. No gasket is used be- 


tween the exhaust manifold and cylinder head. 
An exhaust gas recirculation (EGR) valve is mounted 


on the side of the intake manifold. The intake manifold 
has an electric heater that improves fuel vaporization 
during warmup and shortens choke operation time. 


Coolant is also routed through the intake manifold to 


improve fuel vaporization. 


Intake and Exhaust Manlf old Removal 


(1) Remove air cleaner. Disconnect fuel pipe, carbu- 


retor air horn vent hose, solenoid wire, if equipped, and 


choke heater wire. 


(2) Disconnect throttle cable from throttle bell- 


crank. Disconnect throttle valve rod, if equipped. 


(3) Disconnect PCV vacuum hose and heater wire 


from intake manifold. 


(4) Drain coolant below intake manifold level. 


NOTE: Do not waste reusable cool,ant. Drain into clean 
container for reuse. 


(5) Disconnect coolant hoses from intake manifold. 


(6) Disconnect spark CTO valve vacuum hoses. 


(7) Disconnect vacuum hose from EGR valve. Dis- 


connect EGR tube fittings from intake and exhaust 
manifold. 
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Fig. 18-67 Intake and Exhaust Manifolds 


(8) Disconnect air injection hoses at air pump anci 


air injection manifold check valve. Disconnect diverter 


\·alve vacuum hose and remove diverter valve with hoses 
attached. 
(9) Remove air pump/power steering mounting 
bracket, if equipped. 


(10) Remove air pump. 


(11) Detach power steering pump, if equipped, anci 


set aside. Do not remove hoses. 


(12) Remove air conditioner drive . belt idler pulley 


assembly from cylinder head, if equipped. 
(13) Disconnect exhaust pipe from exhaust manifold. 


flange. Remove oxygen sensor, if equipped. 


(14) Remove manifold attaching bolts, nuts anci 


clamps. Remove intake and exhaust manifolds. Discard. 


intake manifold gasket. 


(15) Clean mating surfaces of manifolds and cylinder 


head. 


Intake and Exhaust Manifold Installation 


(ll Position exhaust manifold over end studs on 


cylinder head and install positioning sleeves over enc 
studs. 
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(2) Secure exhaust manifold to head at positions 1 
and 2 (fig. lB-68). Tighten bolts with 23 foot-pounds (31 
N•m) torque. Remove positioning sleeves. 


(3) Loosely connect EGR tube to intake manifold. 


(4) Position intake manifold gasket over dowels and 
flush against head. 
(5) Position intake maifold over dowels and flush 
against gasket. Loosely connect EGR tube to exhaust 
manifold. 


(6) Secure intake manifold to head at positions 3 
and 4 (fig. lB-68). Tighten bolts with 23 foot-pounds (31 
Nm) torque. 


(7) Install remaining bolts at positions 5 through 10 
and nuts at positions 11 and 12 (fig. lB-68). 
(8) Tighten bolts and nuts according to sequence 
depicted in figure lB-68 with 23 foot-pounds -(31 N•m) 
torque. 
(9) Tighten EGR tube fitting with 30 foot-pounds 


(41 N•m) torque. 


NOf1 
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Fig. 1 B-68 
Manifold Tightening Saquanca 
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(10) Position flange gasket and connect exhaust pipe 


to exhaust manifold flange. Tighten nuts with 20 foot- 
pounds (27 N•m) torque. Install oxygen sensor, if 
removed. 
(11) Connect fuel pipe and air horn vent hose to car- 
buretor. Connect solenoid wire, if equipped. 


(12) Install AC drive belt idler pulley assembly, if 
removed. 


(13) Install air pump, if removed. 


(14) Install air pump/ power steering pump mount- 
ing bracket, if removed. 


(15) Install diverter valve. Connect air hoses to air 
pump and check valve. Connect vacuum hose. 


(16) Install drive belt(s) and tighten to specified ten- 
sion. Refer to Chapter IC-Cooling Systems. 


(17) Install spark CTO valve vacuum hoses. 
(18) Connect vacuum hose to EGR valve. 


(19) Connect throttle cable and PCV hose. Connect 
throttle \·alve rod, retainer and spring. Connect intake 
manifold heater wire. 


(20) Connect coolant hoses to intake manifold. 


(21) Install air cleaner. 


W AR~TIG: Use extreme caution when engine is oper- 


ating. D1> ;wt stand in direct. line with fan. Do not put 
hands i!ear pulleys. belts or fan. Do not wear loose (. 


~M~ 
~ 


(22J Srart engine and inspect for air leaks into vac- 
uum firrings, and exhaust and coolant leaks. 


Intake Manifold Replacement 


NOTE: It is necessary to disconnect both the intake 


and e:rh a u.~ t manifolds from the engine because they 
have common attaching hardicare. It is not necessary to 


remore tlie carburetor f rom the intake manifold until 


after man~rold is removed. After removing the carbu- 
retor from the intake manifold. it may be set to one side 


icith l'acuum hoses still attached. 


(ll Remove air cleaner. 


(2) Disconnect heater wire from choke cover termi- 
nal and solenoid wire, if equipped. 


(3) Disconnect carburetor control shaft from 
carburetor. 
(4) Remove carburetor from intake manifold and 
set aside. Remove carburetor insulator block. 


(5) Remove carburetor mounting studs from intake 
manifold. 
(6) Remove intake and exhaust manifolds from en- 
gine. Refer to Intake and Exhaust Manifold Removal for 
procedure. 


(7) Remove throttle control bracket. 


(8) Remove EGR valve and studs and install in re- 
placement manifold. 


(91 Remove intake manifold heater and install in 
replacement manifold. 


(10) In.stall throttle control bracket. Tighten nuts 
with 2 :o ~foot-pounds (3 to 5 :'.'i•m) torque. 


(111 I::;:;rall vacuum hose fittings. 


(12l l::;:;tall intake and exhaust manifolds. Refer to 
Intake a::ci Exhaust Nlanifold Installation for procedure. 
(131 k;:;rall vacuum hoses. 


(Hl In.stall carburetor studs, replacement gaskets 
and spacer. 


(151 c s::all carburetor and connect linkage, fuel pipe 
and ho5e. 


(161 Tighten carburetor mounting nuts with 14 foot- 
pounds 119 ~·m ) torque. 


(17l Connect and choke heater wire to choke cover 
terminal. 


WAR..,TIG: Use extreme cau tion when enqine is oper- 
ating. D'l not stand in direct line with fan. Do not put 
hands '!ear pulleys. belts or fan. Do not wear loose 


clothiw;. 


(18) Sr.a:: ~ngine and inspect ior leaks. 


(19) Im'2.li air cleaner. 


Exhaust Manifold Replacement 


OTE: It is necessary to disconnect both the intake 


.md exhaust manifolds from the engine because they 
h<Lve common attaching hardware. It is not necessary to 


remore the carburetor from the intake manifold until 
after manifold is removed. After removing the carbu- 
retor from the intake manifold, it may be set to one side 
with vacuum hoses still attached. 


(1) Remove air cleaner. 


(2) Disconnect choke heater wire from choke cover 


terminal. 
(3) Disconnect carburetor 
control shaft from 


carburetor. 


(4) Remove carburetor from intake manifold and 


set aside. 


(5) Remove intake and exhaust manifolds from en- 


gine. Refer to Intake and Exhaust Manifold Removal for 
procedure. 


(6) Remove throttle control bracket. 


(7) Remove spark CTO valve hose clamp and install 


on replacement manifold. 


(8) Remove air injection manifold and fittings and 


install on replacement manifold. 


(9) Install throttle control bracket. Tighten nuts 


with 2 to 4 foot-pounds (3 to 5 N•m) torque. 


(10) Install intake and exhaust manifolds. Ref er to 


ntake and Exhaust Manifold Installation for procedure. 


(11) Install carburetor spring bracket. 
(12) Install carburetor on intake manifold. 


(13) Tighten carburetor mounting nuts with 14 foot- 


pounds (19 N•m) torque. 
(14) Install carburetor control shaft. Install throttle 
return spring. 


(15) Connect choke heater wire to choke cover 
terminal. 


(16) Connect exhaust pipe to exhaust manifold. 


Tighten nuts with 20 foot-pounds (27 N•m) torque. 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line with fan. Do not put 
hands near pulleys, belts or fan. Do not . wear loose 


clothing. 


(17) Start engine and inspect for leaks. 


(18) Install air cleaner. 


CYLINDER HEAD AND COVER 


The cylinder head incorporates hardened exhaust 
valve seats and exhaust valves with flash chrome stems. 


,yllnder Head Cover 


CAUTION: Cylinder head cover is molded plastic. Use 
care when removing and installing. 
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Removal 


(1) Remove air cleaner and PCV molded hose. 


(2) Disconnect distributor vacuum spark advance 


hose at spark CTO valve. Disconnect fuel pipe at fuel 


pump and move aside to allow removal of cylinder head 
cover. 


(3) Disconnect PCV valve from grommet in cylinder 
head cover. Disconnect hoses from canister. 


(4) Remove cylinder head cover holddown nuts. In- 


sert thin bladed tool (e.g., razor blade or putty knife) 


between cover and head and cut RTV sealant to loosen 
from head. 


CAUTION: Do not strike cover with mallet to loosen · 


RTV sealant. 


(5) Inspect cylinder head cover for cracks. 


lnstallatlon 


A room temperature vulcanizing (RTV) silicone rub- 


ber adhesive is required for installation. Use Jeep Gas- 


ket-in-a-Tube, or equivalent. 


(1) Remove adhesive and gasket material from seal- 


ing surface area. 


(2) Wipe gasket mating surface on cylinder head 
with oily rag. This prevents adhesion but permits 


sealing. 
(3) Apply 118-inch (3.2 mm) bead of silicone along 
entire length of cover flange. 
(4) Before silicone begins to cure, install cover on 


cylinder head. Do not allow silicone to contact rocker 


arms. 


CAUTION: Do not overtighten nuts because cover may 


crack from excess stress. 


(5) Initially, tighten nuts by hand, then tighten 
with 24 inch-pounds (3 N•m) torque. 


(6) Connect PCV valve to grommet in cylinder head 
cover, connect canister hoses. 


(7) Install air cleaner and connect PCV hose. 


Cylinder Head 


Removal 


(1) Drain coolant and disconnect hoses from ther- 
mostat housing. 
. 


(2) Remove air cleaner. 


(3) Remove cylinder head cover and sealant. Refer 


to Cylinder Cover Removal for procedure. 


(4) Remove bridge and piYot assemblies and rocker 


arms. Alternately loosen each capscrew one turn at a 


time to avoid damaging bridge. 


(5) Remove push rods. 


='l'OTE: Retain p11sh rods, bl"idge and pivot assern blies 


and rocker arnu; i11 same order as re-mored. 
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(6) Disconnect power steering pump, air pump and 
brackets. Lay pumps and brackets aside. Do not dis- 
connect hoses. 


(7) Remove intake and exhaust manifolds from cyl- 


inder head. Refer to Intake and Exhaust Manifold Re- 
moval for procedure. 


(8) If equipped with air conditioning, perform the 
following: 


(a) Remove air conditioning drive belt idler 
pulley bracket from cylinder head. 


(b) Loosen alternator drive belt. Remove alter- 
nator bracket-to-head mounting bolt. 


(c) Remove bolts from compressor mounting 
bracket and set compressor aside. 


(9) Disconnect ignition wires and remove spark 
plugs. 


(10) Disconnect coolant temperature sending unit 


wire and battery negative cable. 


(11) Remove ignition coil and bracket assembly. 


(12) Remove cylinder head bolts, cylinder head and 
gasket. 


Cl11nlng and Inspection 


(1) Thoroughly clean machined surfaces of cylinder 
head and block. Remove all deposits and gasket cement. 


(2) Remove carbon deposits from combustion cham- 
bers and top of pistons. 


(3) Use straightedge and feeler gauge to determine 
flatness of cylinder head and block mating surfaces. 
Refer to Specifications. 


lnstallatlon 


(1) If cylinder head is to be replaced and original 


valves used, measure val.ve stem diameter. Only stand- 


ard size valve stems can be used with service replace- 
ment cylinder head unless replacement head valve guide 
bores are reamed to accommodate oversize valve stems. 
Remove all carbon deposits and reface valves as outlined 


within Valve Refacing procedure. 
(2) Install valves in cylinder head using replace- 


ment valve stem oil deflectors. 


(3) Transfer all detached components from original 


head that are not included with replacement head. Do 


not install coolant temperature sending unit until cool- 


ant is installed. This permits trapped air to escape from 
block and head. 


CAUTION: Do not apply sealing compound on head 


and block mating surfaces. Do not aUow sealing com- 


pound to enter cylinder bore. 


(4) Apply an even coat of Perfect Seal sealing com- 
pound, or equivalent, to both sides of replacement head 
gasket and position gasket flush on block with word TOP 
facing upward. 


(5) Install cylinder head. Tighten bolts in sequence 
with 85 foot-pounds (115 N•m) torque (fig. lB-69). 


(6) Connect battery negative cable. 
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Ag. 18-69 
Cylinder Haad Tightening Sequanca 


(7) Install ignition coil and bracket assembly. 


(8) Install spark plugs and connect ignition wires. 


(9) Attach air conditioning compressor mounting 
bracket to cylinder head, if removed. 


( 


(10) Install intake and exhaust manifolds. Refer to _ 


figure lB-68 for correct tightening sequence. Refer to 
Intake Manifold Replacement for procedure. 


(11) Install alternator bracket on head. Install alter- 
nator, belt and adjust tension. Refer to Chapter 
lC-Cooling Systems for procedure. 


(12) Install power steering bracket and pump. Ad- 
just belt tension. Refer to Chapter lC-Cooling Systems 
for procedure. 


(13) Install air pump bracket on head. Install air 
pump and belt. Adjust belt tension. Refer to Chapter , 


i 
lC-Cooling Systems for procedure. 


(14) Install each push rod in its original location. 


(15) Install rocker arms and bridge and pivot assem- 
blies in original locations. Loosely install capscrews for 


each bridge and tighten capscrews alternately, one turn 
at a time, to avoid damaging bridge. Tighten screws 
with 19 foot-pounds (26 N•m) torque. 


(16) Install cylinder head cover. Use silicone rubber 


(RTV) sealant. 


(17) Connect coolant hoses to thermostat housing 
and fill cooling system to specified level. Ref er to Cool- 


ing System Specifications, Chapter lC. Install temper- 
ature sending unit. 


NOTE: The head gasket is constructed of aluminum- 


coated embossed steel and does not require the head 
bolts to be retightened after the engine has been 


operated. 


(18) Install fuel pipe and vacuum advance hose. 


WARNING: Use extreme caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not 'J)Ut 
hands near pulleys, belts or fan. Do not wear loose 


clothing. 


(19) Operate engine with radiator cap off. Inspect for 
leaks and continue operating engine until thermostat 
( 


opens. Add coolant, if required. To vent air from system 
·- 


ref er to Chapter lC-Cooling Systems. 


(20) Install air cleaner. 


LUBRICATION SYSTEM 
eneral 


A gear-type positive displacement pump is mounted 
at the underside of the block opposite the No. 4 main 
bearing (fig. lB-70). The pump brings oil up through the 
pickup screen and inlet tube from the sump at the rear 
of the oil pan. The oil is driven between the drive and 


idler gears and the pump body, then is forced through 
the outlet to the block. An oil galler7 in the block routes 
the oil to the inlet side of the full flow oil filter. After 
passing through the filter element, the oil flows from 


the center outlet of the filter head through an oil gallery 
up to the main oil gallery, which extends the entire 
length of the block. 
Smaller galleries extend downward from the main oil 


gallery to the upper insert of each main bearing. The 
crankshaft is drilled internally to route oil from the 
main bearing journals (except No. 4) to the connecting 
rod journals. Each connecting rod bearing cap has a 
small squirt hole. Oil passes through the squirt hole and 


is thrown off as the rod rotates. This oil throw-off lubri- 
cates the camshaft lobes, distributor drive gear, cylinder 


walls and piston pins. 


The hydraulic valve tappets receive oil directly from 


the main oil gallery. Oil is also routed to the camshaft 
bearings through galleries. The front camshaft bearing 
journal directs oil through the camshaft sprocket to the 


timing chain. Rotation of the sprocket lubricates the 
crankshaft sprocket and chain. Oil drains back to the oil 
pan under the No. 1 main bearing cap. 
The oil supply for the rocker arms and bridge and 
pivot assemblies is provided by the hollow push rods 


from the hydraulic valve tappets. Oil passes from each 


tappet through the hollow push rod to a hole in the 


corresponding rocker arm. Oil from the rocker arms 


lubricates the valve train components, then flows down 


through the push rod guide bores in the cylinder head 
past the valve tappet area, and returns to the oil pan. 


Oil Filler 
A full flow oil filter, mounted on the low'er right side 


of the engine, is accessible through the hood opening. _..\. 
bypass valve incorporated in the filter mounting head on 


the cylinder block provides a safety factor if the filter 


should become inoperative as a result of dirt or sludge 


accumulation (fig. lB-71). 


CAUTION: Use the .~hort, 4.25-inch (lOi.95 mm) filter 


u11 six-cyli11de1· engine CJ vehicle:;. If the lung, 5 . .+4-inch 


(1 J8.18 mm) ji"lter is used, it may contact the engine 


:·;11pp11rt bracket or frarne rail. This can puncture the 


filter a11d res11lt in a /us:; of oil and possible engine 
da111(ll;e. 


Tool J-22700 will facilitate remoYal of the oil filter. 
Before installation, apply a thin film of oil to the re- 
placement filter gasket. Turn filter until gasket contacts 
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the seat of the filter head. Tighten by hand only, follow- 


ing the instructions on the replacement filter. If the 
instructions are not printed on the filter, tighten the 


filter until the gasket contacts the seat and then tighten 
an additional 3/ 4 turn. 


Operate engine at fast idle and check for leaks. 


Oil Pump 


The positive-displacement gear-type oil pump is 


driven by the distributor shaft, which is driven by a gear 
connected to the camshaft. Lubrication oil is pumped 
from the sump through an inlet tube and screen assem- 
bly that is pressed into the pump body (fig. lB-71). The 
pump incorporates a non-adjustable pressure relief 


valve to regulate maximum pressure. The spring tension 
is calibrated for 75 psi (517 kPa) maximum pressure. In 
the relief position, the valve permits oil to bypass 
through a passage in the pump body to the inlet side of _ 
the pump. 


Removal 


NOTE: Oil pump removal or replacement 'Will not aj: 
feet the distributor timing because the distributor drive 


gear remains in mesh with the camshaft gear. 


(1) Drain engine oil. 


(2) Remove oil pan. Ref er to Oil Pan Removal for 
procedure. 


CAUTION: Do not disturb position of oil inlet tube and 


screen assembly in pump body. If tube is moved within 
pmnp body, a replaceme·nt tube and screen assembly 


must be i1rntalled to assure an airtight seal. 


(3) Remove oil pump retaining screws, oil pump and 
gasket. 


Disassembly and Inspection 


(1) Remove cover retaining screws, cover and gas- 


ket from pump body. 


(2) Measure gear end clearance. 
• Preferred Method: 


(a) Place strip of Plastigage across full width of 


each gear end (fig. lB-72). 


(b) Apply a bead of Loctite 515, or equivalent, 
around perimeter of pump cover and install. Tighten 
screws with 70 inch-pounds (8 N•m) torque. 


(c) Remove pump cover and determine amount 
of clearance by measuring width of compressed Plasti- 
gage with scale on Plastigage envelope. Correct clear- 
ance by this method is 0.002 to 0.006 inch (0.002 inch 
preferred) [0.051 to 0.203 mm (0.051 mm preferred)]. 
• Alternate Method: 


(aJ Place straightedge across ends of gears and 
pump body. 


(bl Select feeler gauge that fits snugly but 
freely between straightedge and pump body (fig. lB-73). 
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Fig. 18-71 
011 Fiiier and 011 Pump Assembly 


Correct clearance by this method is 0.004 to 0.008 inch 


(0.007 inch preferred) [0.102 to 0.203 mm (0.178 mm 
preferred)]. If gear end clearance is excessi\·e, replace oil 
pump assembly. 


Fig. 18-72 
Oil Pump Gear End Clearance 
Measurament-Pf asllg1ge Method 


STRAIGHTEDGE 
I 


Fig. 18-73 
011 Pump Gear End CIB1ranca 


Measurement-Feeler Gauge Method 


. 
'\j 


-·:~ oi 


(3) :Yleasure :;ear-to-body clearance by inserting 
feeler gaui;e between gear tooth and pump body inner 


wall directly opposite point or gear mesh. Select feeler 


1 B-48 
ENGINES 


I 


gauge that fits snugly but freely (fig. lB-74). Rotate 
gears and measure each tooth clearance in this manner. 


Correct clearance is 0.0005 to 0.0025 inch (0.0005 pre- 


ferred) [0.013 to 0.064 mm (0.013 mm preferred)]. If 


gear-to-body clearance is more than specified, replace 


idler gear, idler shaft and drive gear assembly. 


FEELER 
GAUGE 


Fig. 1B-74 
011 Gear-to-Body Clearance Measurement 


(4) Remove cotter pin and slide spring retainer, 


spring and oil pressure relief valve out of pump body. 
Examine for sticking condition during disassembly. 


Clean or replace as necessary. 


NOTE: The oil inlet tube must be moved to allow re- 
mm:al of the relief valve. Install a replacement pickup 


tube aud screen assembly. 


Assembly and Installation 


(1) Install oil pressure relief valve, spring, retainer 


and cotter pin. 


(2) If position of inlet tube in pump body has been 
disturbed, install replacement tube and screen assem- 
bly. Apply light film of Permatex No. 2, or equivalent, 
around end of tube. Use Tool J-21882 to drive tube into 
body. Ensure support bracket is properly aligned (fig. 


lB-75). 


(3) Install idler shaft, idler gear and drive gear 
assembly. 


··1 
TOOL 
·. 
~ 
J-21882 
~ ~ 
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~~ 
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INLET 
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Fig. 1B-75 
011 Pump Inlet Tube Installation 
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NOTE: To ensure selj:prirning of the oil pump, fill 
pump with petroleum jelly before installing the oil 
pump cover. Do not use grease. 


(4) Apply a bead of Loctite 515, or equivalent, 


around perimeter of pump cover and install. Tighten 
cover screws with 70 inch-pounds (8 N•m) torque. 


NOTE: Check for gear binding before installing the oil 
JJ1.lmp. 


(5) Install oil pump and replacement gasket. 
Tighten short screws with 10 foot-pounds (14 ~•m) 


torque and long screws with 17 foot-pounds (23 ~·m) 


torque. 


(6) Install oil pan, using replacement gaskets and 


seals. Refer to Oil Pan Installation. Fill crankcase with 
clean lube oil to specified level. 


011 Pan 


Removal 


(1) Raise vehicle and drain engine oil. 


(2) Remove starter motor. 


(3) On CJ Vehicles: 


(a) Place jack under transmission. 
(b) Disconnect engine right support cushion 
bracket from block and raise engine to allow sufficient 


clearance for oil pan removal. 


( 4) Remove oil pan. 


(5) Remove oil pan front and rear neoprene oil seals 


and side gaskets. 


(6) Thoroughly clean gasket surfaces of oil pan and 
engine block. Remove all sludge and residue from oil pan 


sump. 


Installation 


(1) Install replacement oil pan front seal on timing 
case cover. Apply generous amount of Jeep Gasket-in-a- 


Tube (RTV silicone), or equivalent, to end tabs. 


(2) Cement replacement oil pan side gaskets into 


position on engine block. Apply generous amount of Jeep 
Gasket-in-a-Tube (RTV silicone), or equivalent, to gas- 


ket ends. 
(3) Coat inside curved surface of replacement oil 
pan rear seal with soap. Apply generous amount of Jeep 
Gasket-in-a-Tube (RTV silicone), or equivalent, to side 


gasket contacting surface of seal end tabs. 


( 4) Install seal in recess of rear main bearing cap, 


ensuring it is fully seated. 


(5) Apply engine oil to oil pan contacting surface of 


front and rear oil pan seals. 


(6) Install oil pan and tighten drain plug securely. 
(7) Lower engine and connect right support cushion 


bracket to block. Remove jack. 


(8) Install starter motor. 


(9) Lower vehicle and fill crankcase with clean lube 


oil to specified level. 


011 Pressure Gauge 


Refer to Chapter lL-Power Plant Instrumentation 


for operation, diagnosis and replacement of oil pressure 


gauge. 


CONNECTING ROD AND PISTON ASSEMBLIES 


NOTE: The following procedure is used to service con- 
necting rod and piston assemblies with the engine in- 


stalled in the t'eMcle. 


Removal 


(1) Remove cylinder head. 


(2) Position pistons near bottom of stroke and use 


ridge reamer to remove ridge from top end of cylinder 
walls. 


(3 ) Drain engine oil. 


\4) Remove oil pan and gaskets. 


\5) Remove connecting rod bearing caps and inserts 


and retain in same order as removed. 


NOTE: Connecting rods and caps are stamped with the 


corresponding cylinder number. 


CAUTION: Ensure that connecting rod bolts do not 


scratch the co1111ecting rod journals or cylinder walls. 
Short pieces of rubber hose slipped over the bolts will 
proi·1de protectfon during removal. 


(6) Remove connecting rod and piston assemblies 


through top of cylinder bores. 
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(1) Clean cylinder walls thoroughly. Apply light 
film of clean engine oil to walls with clean, lint-free 


cloth. 
(2) Install piston rings on pistons. Refer to Piston 
Rings for procedure. 


(3) Lubricate piston and rings with clean engine oil. 


CAUTION: Ensure that connecting rod screws do not 
scratch the connecting rod journals or cylinder walls. 
' Short pieces of rubber hose slipped over the screws will 
provide protection during installation. 


(4) Use Piston Ring Compressor Tool J-5601 to in~ 
stall connecting rod and piston assemblies through top 


of cylinder bores (fig. lB-76). 


(5) Install connecting rod bearing caps and inserts 
in same order as removed. 


NOTE: Oil squirt holes in connecting rods must face 


camshaft. 


(6) Install oil pan using replacement gaskets and 


seals. Tighten drain plug. 


(7) Install gasket and cylinder head. 


(8) Fill crankcase with clean oil to specified dipstick 


level. 


CONNECTING RODS 


The connecting rods are malleable iron, balanced as- 
semblies with bearing inserts at the crankshaft journal 
end. The piston pin is 2,000 pound (907.2 kg) press-fitted. 


Fig. 18-76 
Piston Installation 
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Connecting Rod Bearing Fitting Chart 


Crankshaft Connecting Rod Journal 
Bearing Color Code 
Color and Diameter in 
Inches (Journal Size) 
Upper Insert Size 
Lower Insert s·ize 


Yellow 
-2.0955 to 20948 
(53.2257·53.2079mm) (Standard) 
Orange 
-2.0948 to 20941 
Yellow -Standard 
Yellow 
-Standard 
(53.2079-53.1901 mmH0.0007 Undersize) 
Yellow -Standard 
Black 
-0.001-inch (0.025mm) Undersize 
Black 
-2.0941 to 2.0934 
Black 
-0.001-inch (0.025mm) Undersize 
Black 
-0.001-inch (0.025mm) Undersize 
(53.1901-53.1723mm)(0.0014 Undersize) 
Red 
-0.01 O·inch (0.254mml Undersize 
Red 
-0.010-inch (0.254mm I Undersize 
Red 
-2.0855 to 20848 


(53.9717-52.9539mmH0.010 Undersize) 


A squirt hole in the crankshaft end of the connecting 
rod provides lubrication for the camshaft lobes, distrib- 
utor drive gear, cylinder walls and piston P.ins. The 
squirt hole faces the camshaft when the connecting rod 


is installed. 
Misaligned or bent connecting rods cause abnormal 
wear on pistons, piston rings, cylinder walls, connecting 
rod bearings and crankshaft connecting rod journals. Ii 
wear patterns or damage to any of these components 


indicate the probability of a misaligned connecting rod, 
check rod alignment. Replace misaligned or bent rods. 


Sida Clearance Measurement 


Slide snug-fitting feeler gauge between connecting rod 
and crankshaft journal flange. Correct clearance is 0.010 
to 0.019 inch (0.25 to 0.48 mm). Replace connecting rod if 
side clearance is not within the specification. 


Connecting Rod Bearings 


The connecting rod bearings are steel-backed alumi- 
num-alloy. 
Each bearing is selectively fitted to its respective jour- 
nal to obtain the desired operating clearance. In produc- 
tion, the select fit is obtained by using various-sized, 
color-coded bearing inserts as described in the Bearing 
Fitting chart. The bearing color code appears on the edge 


of the insert. 


NOTE: Bearing size is not stamped on inserts installed 
during production. 


The rod journal size is identified in production by a 


color coded paint mark on the adjacent cheek or counter- 


weight toward the flanged (rear) end of the crankshaft. 


The color codes used to indicate journal size are listed in 


the Bearing Fitting chart. 
When required, upper and lower bearing inserts of 
different sizes may be used as a pair. A standard size 
insert is sometimes used in combination with a 0.001- 
inch (0.025 mm) undersize insert to reduce clearance 
0.0005 inch. (0.013 mm) 


NOTE: Never use a pair of bearing inserts with more 


than 0.001-inch (0.025 mm) difference in size. 
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Example: 


Bearing Insert Pairs 


Insert 
Correct 
Incorrect 


Upper 
Standard 
Standard 


Lower 
0.001-inch (0.025mm) 0.002-inch (0.051mm) 
undersize 
undersize 


70242 


Service replacement bearing inserts are available as 
pairs in the following sizes: standard, 0.001-, 0.002-, 
0.010- and 0.012-inch undersize. The bearing size is 
stamped on the back of service replacement inserts. 


NOTE: The 0.002- and 0.012-inch undersize inserts are 
not used for production assembly. 


Ramon I 


(1) Drain engine oil. 


(2) Remove oil pan and gaskets. 


(3) Rotate crankshaft as required to position two 
connecting rods at a time at bottom of stroke. 


(4) Remove connecting rod bearing cap. Remove 


lower bearing insert. 
(5) Remove upper bearing insert by rotating it out 
of connecting rod. 


NOTE: Do not interchange bearing caps. Each con- 
necting rod and its matching cap is stamped with the 
cylinder number on a machined surface adjacent to the 
oil squirt hole, which faces the camshaft side of the 
engine block. 


Inspection 


(1) Clean inserts. 
(2) Inspect linings and backs of inserts for irregular 


wear pattern. );ote any scraping, stress cracks or dis- 
coloration (fig. lB-77). Ii bearing has "spun" in rod, 
replace bearing and connecting rod and inspect crank- 
shaft journal for scoring. 


(3) Inspect for material imbedded in linings that 
~ 


may indicate piston, timing sprocket, distributor gear or 
oil pump gear problems. Figures lB-78 and lB-79 depict 
common score patterns. 


(-!) Inspect fit of bearing locking tab in rod cap. If 
spection indicates that insert may have been caught 
tween rod and rod cap, replace upper and lower bear- 


ing inserts. 


LOCKING TABS 


_____._,/ 
UPPER 


'".'·::¢ 


WEAR PATTERN- 
ALWAYS GREATER 
ON UPPER BEARING 


LOWER 


GROOVES 


. CAUSED BY 
ROD BOLTS 
SCRATCHING 
JOURNAL 
DURING 
INSTALLATION 
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Fig. 18-77 
Connecting Rod Bearing Inspection 


LOWER 
UPPER 
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Fig. 1B·78 
Scoring Caused by Insufficient Lubrication 


. 60760, 


Fig. 1B·79 
Scoring Caused by lmbeddld M1t1rl1I 
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(5) Inspect insert in area of locking tab. Abnormal 
wear indicates bent tabs or improper installation of 
inserts (fig. lB-80). 


(6) Replace bearing inserts that are damaged or 


worn. 


ABNORMAL CONTACT AREA 
DUE TO LOCKING TABS NOT 
FULLY SEATED OR BENT TABS 


Fig. 1 B-80 
Locking Tab Inspection 


Measuring Bearing Clearani:e with Plastlgage 


(1) Wipe journal clean. 
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(2) Lubricate upper insert and install in rod. 


(3) Install lower insert in bearing cap. Lower insert 


must be dry. Place strip of Plastigage across full width 
of lower insert at center of bearing cap. 


NOTE: Plastigage must not crumble in use. If brittle, 


obtain a fresh stock. 


( 4) Attach bearing cap to connecting rod and 
tighten nuts \Vith 28 foot-pounds (38 N•m) torque. 


NOTE: Do not rotate crankshaft. Plastigage will shijt. 
resulting in i1iaccurate r:learance indication. 


(5) Remo\·e bearing cap and determine amount of 


clearance by measuring width of compressed Plastigage 


with scale on Plastigage envelope (fig. lB-81). Correct 
clearance is 0.001 to 0.0025 inch (0.025 to 0.064 mm). 


SCALE 


COMPRESSED : 


PLASTIGAGE ! 


- ----·~- 


Fig. 18-81 
Rod Bearing Cl11r1nc1 Measurement with Pl11llg1g1 
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NOTE: Plastigage should maintain the same size 
across the entire uridth of the insert. If size varies, it 
may indicate a tapered 1·ournal, bent connecting rod or 
foreign material trapped between the insert and rod. 


(6) If correct clearance is indicated, bearing fitting 


is not necessary. Remove Plastigage from crankshaft 
and bearing and proceed to Installation. 


CAUTION: Never use inserts that differ more than 
one bearing size as a pair. For example, do not use a 
standard upper and 0.002-inch undersize lower insert. 


(7) If clearance exceeds specification, install 0.001- 
inch (0.025 mm) undersize bearing inserts and measure 
clearance as described in steps (1) through (5) above. 


NOTE: The clearance indicated urith a 0.001-i"nch (0.025 
mm) undersize bearing installed urill determine if a pair 
of 0.001-inch undersize inserts or some other com- 
bination is needed to provide the correct clearance. For 
example, if the initial clearance was 0.003 inch (0.076 
mm), 0.001-inch (0.025 mm) undersize inserts would re- 
duce clearance by 0.001 inch (0.025 mm). Oil clearance 
would be 0.002 inch (0.051 mm) and urithin specification. 
A 0.002-inch (0.051 mm) undersize insert and a 0.001- 


inch (0.025 mm) undersize insert would reduce this 


clearance an additional 0.0005 inch (0.013 mm). Oil 
clearance w<YUld then be 0.0015 inch (0.038 mm). 


(8) If oil clearance exceeds specification when pair 
of 0.002-inch (0.051 mm) undersize inserts are installed, 
measure connecting rod journal on crankshaft with mi- 
crometer. If journal size is correct (not less than 2.0934 
inch or 53.172 mm), inside diameter of connecting rod is 
incorrect and rod must be replaced. If journal size is 


incorrect, replace crankshaft or grind journal to accept 
suitable undersize bearing. 


Measuring Bearing Clearance with Micrometer 


(1) Wipe connecting rod journal on crankshaft 
clean. 


(2) Use micrometer to measure maximum diameter 
of rod journal at four locations. Measure diameter at 


two locations 90° apart at each end of journal. 


(3) Examine for taper and out-of-round condition. 
Correct tolerance is 0.0005-inch (0.013 mm) maximum 
for both taper and out-of-round. If any rod journal is not 


within specification, crankshaft must be replaced. 
(4) Compare measurement obtained with journal 
diameters listed in Connecting Rod Bearing Fitting 
Chart and select inserts required to obtain specified 
bearing clearance. 


Installation 


(1) Lubricate bearing surface of each insert with 
clean engine oil. 


CAUTION: Use care when rotating the crankshaft 


urith bearing caps removed. Ensure the connecting rod (. :··· 


bolts do not accidentally come in contact icith the rod 
journals and scratch the surface. Bearing failure would 
result. Short pieces of rubber hose slipped 01:er the con- 
necting rod bolts will provide protection during 


installation. 


(2) Install bearing inserts, cap and retaining nuts. 
Tighten with 33 foot-pounds (45 N•m) torque. 
(3) Install oil pan using replacement gaskets and 
seals. Tighten drain plug. 
( 4) Fill crankcase with clean oil to specified level. 


PISTONS 


Aluminum alloy Autothermic pistons are used. Steel 
reinforcements provide strength and control expansion. 
The ring land area above the piston pin provides for two - 
compression rings and one oil control ring. 
The piston pin boss is offset from the centerline of the 
piston to place it nearer the thrust side of the piston, 
minimizing piston slap. 
An arrow on the top surface of the piston indicates the 
correct installation position in the bore. The arrow 
points toward the front of engine when installed cor- 
rectly (fig. lB-82). 


.·. 
; ARROW POINTS 


· TO FRONT 
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Rg. 1 B-82 
Pistons Correctly Positioned In Cylinders 


Piston Flltlng 


Mlcromatar Method 


(1) Measure inside diameter of cylinder bore 2-5/ 16 
inches (58.725 mm) below top of cylinder. 
(2) Measure outside diameter of piston. 


NOTE: Pistons are cam ground and must be measured 
at a right angle (90°) to piston pin at centerline of pin 


(fig. lB-83). 
(_ 


(3) Difference between cylinder bore diameter and 
piston diameter is piston-to-bore clearance. 


( 


3.333 in. 
DIAMETER 
(84.6502mm) 
1ST AND 
2ND 
GROOVE 


DIAMETER 
3RD 
GROOVE 
0.0805 in. 
(2.0447mm) 
0.0795 in. 


~==========:::C:::·7 
(2.0193mm) 
GROOVE 


~ 
~~~~~~;;;;;J~~~- 0.1895 in. 
HEIGHT 
(4.8133mm) 
0.188 in. 
~ 
(4.7752mm) 


(( 
" 
MEASURE PISTON 
~~_._~-;;~~-;;.~_..,.~._.-+---AT THIS AREA 
FOR FITTING 
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Fig. 1 B-83 
Piston Measurement 


Feeler Gauge Method 


(1) Remove rings from piston. 


(2) Insert long 0.0005-inch (0.013 mm) feeler gauge 
into cylinder bore. 


(3) Insert piston, top first, into bore alongside feeler 
auge. With entire piston inserted in bore, piston sho.uld 
ot bind against feel er gauge. 
( 4) Repeat steps (2) and (3) above with long 0.002- 


inch (0.051 mm) feeler gauge. Piston should bind. 
If piston binds on 0 . 0005~inch (0.013 mm) gauge, pis- 


ton is too large or bore is too small. If piston does not 
bind on · 0.002-inch (0.051 mm) gauge, piston may be 
enlarged by knurling or shot-peening. Replace pistons 
that are 0.004 inch (0.102 mm) or more undersize. 


Piston Rings 


The two compression rings are made of cast iron. The 
oil control ring is a three-piece steel design. 


Ring Fitting 


(1) Clean carbon from all ring grooves. Oil drain 
openings in oil ring grooves and pin boss must be open. 


Do not remove metal from grooves or lands. This will 
change ring groove clearances and will damage ring-to- 


land seating. 


(2) Measure ring side clearance with feeler gauge 
fitted snugly between ring land and ring. Rotate ring in 
groove. It must move freely at all points (fig. lB-84). 
Refer to Specifications for correct ring side clearance. 


(3) Place ring in bore and push down with inverted 
iston to position near lower end of ring travel. ~Ieasure 
ring gap (joint clearance) with :eeler gauge fitting 
snugly in ring end gap (fig. lB-85). Refer to Specifica- 


tions for correct ring gap clearance. 
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Fig. 1 B-84 
Ring Sida Clearance 


Fig. 1 B-85 
Ring Gap Clearance 


Install all on 
Refer to figure lB-86 for posit:on of ring gaps \vhen 


installing rings. 


(ll Install oil contr:)l ring.s as indicated by instruc- 


tions in package. It '..s not necessary to use tool to install 
upper and lower rails (fig. lB-67). Insert expander ring 


first, then side rails. 
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TOP COMPRESSION RING 


i ~ 
BOTTOM 
~~COMPRESSION 
RING 


~~.A 
TOP OIL 
~ 
CONTROL RAIL 
~~LRAIL 
~~~EXPANDER 
~ 
BOTTOM OIL 
~~~ 
CONTROL RAIL 
~-------- 
. 
IMAGINARY 
I 
LINE THROUGH 
I 
CENTER 
-..__ ---J ~OFPISTON 
~ 
' 
SKIRT 
~ I 
~ 
~~ 
1 


1 


-= 
::::--- 
IMAGINARY LINE 
---=:::::=::- 
PARALLEL 
-=- 
TO PISTON PIN 


I ~/ 
RING GAP POSITION MAY 
~ 
VARY± 200 FROM 
POSITION ILLUSTRATED 


80124 


Fig. 18-86 Piston Ring Gap Position 
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Fig. 18-87 
Oil Control Ring Rall lnst1ll1tlon 


(2) Install lower compression ring using ring in- 
staller to expand ring around piston (fig. lB-88). 
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Fig. 18-88 Compression Ring Installation 


NOTE: Ensure upper and lou:er compression rings are 


installed properly. Ideally, ring gaps should be located 
180 degrees apart. Figure lB-89 depicts typical ring 
markings that indicate the top side of each ring. 


(3) Install upper compression ring using ring in- 
staller to expand ring around piston (fig. lB-88). Posi- 
tion ring gap 180° from lower compression ring. 
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Fig. 18-89 Typical Piston Ring Markings 


Piston Pins 


Piston pins are press fit into the connecting rod and 
require no locking device. 


Removal 


(1) Using Piston Pin Remover Tool J-21872 and ar- 
bor press, place piston on Remover Support Tool J- 
21872-1 (fig. lB-90). 
(2) Use Piloted Driver Tool J-21872-3 to press pin 
completely out of piston. Note position of pin through 
gauge window of remover support. 


Pin Inspection 


(1) Inspect pin and pm bore for nicks and burr.s. 
Remove as necessary. 


NOTE: Never reuse piston _:>in after it has been in- 


stalled in and removed from a connecting rod. 


(2) With pin removed from piston, clean and dry 
piston pin bore and replacerne!lt piston pin. 


( 


( 


GAUGE 
WINDOW 


J-21872·3 
/ 


J-21872·1 


Fig. 1 B-90 
Piston Pin Removal or lnstallatlan 
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(3) Position piston so that pin bore is in vertical 
position. Insert pin in bore. At room temperature, the 
eplacement pin should slide completely through pin 
bore without using force. 


(4) Replace piston if pin jams in pin bore. 


lnstallatlon 


(1) Insert Pin Pilot Tool J-21872-2 through piston 
and connecting rod pin bores (fig. lB-90). 


(2) Position pin pilot, piston and connecting rod on 
Support Tool J-21872-1. 


(3) Insert piston pin through upper piston pin bore 


and into connecting rod pin bore. 


(4) Position Piloted Driver Tool J-21872-3 inside pis- 


ton pin. 


(5) Use arbor press to press piston pin through con- 


necting rod and piston until pin pilot indexes with mark 


on support. 


NOTE: The piston pin requires a 2.000 pound (8. 9 kN) 


press-fit. If little effort is required to install '[Jiston '[Jin 


in connectz:ng rod. or if rod moves along pin, replace 


connecting rod. 


(6) Remove piston and connecting rod assembly 
from press. Pin should be centered in rod, ±0.0312 inch 


(0.792 mm). 


CHANKSHAFT 


The nodular iron crankshaft is counterweighted and 
balanced. The crankshaft has four counterweights, 
even main bearing journals and six connecting rod jour- 
als. End thrust is controlled by the No. 3 main bearing. 
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An oil slinger is located at the rear main journal, 


inboard of the rear oil seal. The component parts and 
crankshaft are first individually balanced and then the 
complete assembly is balanced as a unit. 
Service replacement vibration dampers, crankshafts, 
flywheels, drive plates, torque converters and clutch 
components are balanced individually and may be re- 
placed as required without balancing the complete 
assembly. 


Removal or Replacement 


If the crankshaft is damaged to the extent that re- 
conditioning is not feasible, it must be replaced. Re- 
moval and installation procedures are outlined under 
Cylinder Block. 


Crankshaft End Play Measurement 


The crankshaft end play is controlled by the No. 3 
main bearing inserts, which are flanged for this 
purpose. 
(1) Attach dial indicator to cylinder block adjacent 
to No. 3 main bearing (fig. lB-91). 


NUMBER 
THREE 
MAIN 
BEARING 
CAP 


J 
I 


\-- 


I/ 


\ 


i - 


\ 
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Fig. 18-91 
Measuring Crankshaft End Play 


(2) Pry shaft forward with flat-bladed screwdriver 
and with dial indicator stem on face of crankshaft 
counterweight, set to zero. 


(3) Pry shaft fore and aft and observe dial in- 


dicator. The end play is the difference between the high 
and low measurements. The correct crankshaft end play 


is 0.0015 to 0.0065 inch (0.0020 to 0.0025 desired) [0.038 to 
0.165 mm (0.051 to 0.064 mm desired)]. 
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(4) If end play is not within specifications, inspect 
crankshaft bearing thrust faces for wear. If wear is 
apparent, replace thrust bearing and measure end play. 
If end play is still not within specifications, replace 


crankshaft. 


NOTE: When replacing the thrust bearings, PMJ the 


crankshaft fore and aft to align the faces of the thrust 
bearings before the final tightening. 


Crankshaft Main Bearings 
The main bearings are a steel-backed, micro-babbitt, 


precision type. The main bearing caps are numbered 


(front to rear) from 1 through 7, and an arrow indicates 


the forward position. The upper main bearing inserts 
are grooved while the lower inserts are smooth·. 
Each bearing is selectively fitted to its respective jour- 
nal to obtain the desired operating clearance. In produc- 
tion, the select fit is obtained by using various sized 


color coded bearing inserts as described in the Main 
Bearing Fitting Chart. The bearing color code appears 


on the edge of the insert. 
NOTE: Bearing size is not stamped on inserts installed 
during production assembly. 


The main bearing journal size is identified in produc- 
tion by a color-coded paint mark on the adjacent cheek 


toward the flanged (rear) end of the crankshaft, except 
for the rear main journal, where the paint mark is on 
the crankshaft rear flange. 
When required, upper · and lower bearing inserts of 


different sizes may be used as a pair. A standard size 
insert is sometimes used in combination with a 0.001- 
inch (0.025 mm) undersize insert to reduce clearance by 


0.0005 inch (0.013 mm). 
Example: 


Bearing Insert Pairs 


Insert 
Correct 
Incorrect 


Upper 
Standard 
Standard 


Lower 
0.001-inch (.025mm) 
0.002-inch (.051mm) 


undersize 
undersize 


CAUTION:' Nel'er use a pair of bearing inserts with 
greater than 0.001-inch (0.025 mm) difference in size. 


CAUTION: When replacing bearing inserts, all the odd 


size inserts must be either all on the top (in block) or all 
on the bottom (in main bea·ring caps}. 


Service replacement bearing inserts are available as 
pairs in the following sizes: standard, 0.001-, 0.002-, 
0.010- and 0.012-inch undersize. The size is stamped on 


the back of service replacement inserts. 


NOTE: The 0.01.2-inch undersize insert is not used in 
producti<m. 


Removal 


(1) Drain engine oil. 


(2) Remove oil pan. 


(3) Remove main bearing cap and insert. 


( 4) Remove lower insert from bearing cap. 


(5) Loosen other bearing caps and insert small cot- 
ter pin in crankshaft oil hole. Fabricate cotter pin as 


illustrated in figure lB-92. 


BEND HEAD TO FOLLOW 
CONTOUR OF JOURNAL 


7/64-INCH COTTER PIN 
\ 
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Fig. 18-92 
Fabricated Upper Main Baarlng Removal Tool 


(6) With cotter pin in place, rotate crankshaft so 


that upper bearing insert rotates in direction of its lock- 


10242 
ing tab. 


Main Bearing Fitting Chart 


Crankshaft Main Beariny Journal 1 ·6 
Bearing Color Code 
Color Code and Diameter in 
Inches (Journal Size) 
Upper Insert Size 
Lower Insert Size 


Yellow 
- 
2.5001 to 2.4996 (Standard) 
I 


Yellow - Standard 
Yellow - 
Standard 


(63.5025 to 63.4898 mm) 


Orange 
- 
2.4996 to 2.4991 (0.0005 Undersize) 
Yellow - 
Standard 
Black 
- 
0.001-inch Undersize (0.025 mm) 


(63.4898 to 63.4771 mm) 


Black 
- 
2.4991 to 2.4986 (0.001 Undersize) 
Black 
- 0.001-inch Undersize (0.025 mm) 
Black 
- 
0.001 ·inch Undersize (0.025 mm) 


(63.4771 to 63.4644 mm) 


Green 
- 
2.4986 to 2.4981 (0.0015 Undersize) 
Black 
- 0.001-inch Undersize (0.025 mm) 
Green 
- 
0.002-inch Undersize (0.051 mm) 


(63.4644 to 63.4517 mm) 


Red 
- 
2.4901 to 2.4896 (0.010 Undersize) 
Red 
- 0.010-inch Undersize (0.254 mm) 
Red 
- 
0.010-inch Undersize (0.254 mm) 


(63 .2485 to 63.2358 mm) 
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Crankshaft Main Bearing Journal 7 
I 
Bearing Color Code 
Color Code and Diameter in 


"' 


Inches (Journal Size) 
Upper Insert Size 
Lower Insert Size 


,I Yellow 
- 
2.4995 to 2.4990 (Standard) 
Yellow - Standard 
Yellow - Standard 
(63.4873 to 63.4746 mm) 


Orange 
- 
2.4990 to 2.4985 (0.0005 Undersize) 
Yellow - Standard 
Black 
- 0.001-inch Undersize (0.025 mm) 
(63.4746 to 63.4619 mm) 


Black 
- 
2.4985 to 2.4980 (0.001 Undersize) 
Black 
- 0.001-inch Undersize (0.025 mm) 
Black 
- 0.001-inch Undersize (0.025 mm) 
(63.4619 to 63.4492 mm) 


Green 
- 
2.4980 to 2.4975 (0.0015 Undersize) 
Black 
- 0.001 -inch Undersize (0.025 mm) 
Green 
~ 0.002-inch Undersize (0.051 mm) 
(63.4492 to 63.4365 mm) 


Red 
- 
2.4895 to 2.4890 (0.010 Undersize) 
Red 
- 0.010-inch Undersize (0.254 mm) 
Red 
-0.010-inch Undersize (0.254 mm) 
(63.2333 to 63.2206 mm) 


NOTE: Because there is no hole in the number 4 main 
jounial, use a tongue depressor or similar soft-faced tool 


to remove the bearing (fig. lB-93). After moving the 


insert approximately one inch (25.40 mm), the insert can 
be removed by applying pressure under the tab. 


Fig. 1 B-93 
Removing No. 4 Main Bearing Insert 


(7) In the same manner described above, remove 
remaining bearings one at a time for inspection. 


Inspection 


(1) Wipe lower insert clean and inspect for abnor- 


mal wear pattern and for metal or other foreign mate- 
rial imbedded in lining. Normal main bearing wear 
pattern is illustrated in figure lB-94. 


NOTE: If the crankshaft journal is scored, remove the 


e11,qine f or crankshaft repair. 


(2) Inspect back of insert for fractures, scrapings or 
irregular wear pattern. 


l 
··, 


.• ... ' 
4 .l·.'· 


HEAVIER WEAR 


. PATTERN ON 


· LOWER BEARING . 


Flg. 1 B-94 
Normal Main Bearing Wear Pattern 


(3) Inspect locking tabs for damage. 
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( 4) Replace bearing inserts that are damaged or 
worn. 


Measuring Bearing Clearance with Plastlgage !Crankshaft Installed) 


NOTE: Measure clearance of one bearing at a time. A.ll 


other bearings must remain tightened. 


(1) Remove main bearing cap and insert. 


(2) Clean insert and exposed portion of crankshaft 
journal. 


(3) Place strip of Plastigage across full width of 
bearing insert. 


(4) Install bearing cap and tighten bolts with 80 
foot-pounds (108 N•m) torque. 


(5) Remove bearing cap and determine amount of 
clearance by measuring width of compressed Plastigage 
with scale on Plastigage envelope (fig. lB-95). Correct 
clearance is 0.001 to 0.003 inch (0.025 to 0.076 mm) . The 
Plastigage should maintain same ::-ize across entire 
width of insert. If size varies, it may indicate tapered 
journal or foreign material trapped behind insert. 
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Fig. 1 B-95 
Measuring Main Bearing Clearance with Plastlgage 


NOTE: Do not rotate crankshaft. Plastigage will shift, 
resulting in inaccurate indication. Plastigage must not 


crumble. If brittle, obtain fresh stock. 


(6) If correct oil clearance is indicated, bearing fit- 


ting is not necessary. Remove Plastigage from crank- 
shaft and bearing and proceed to Installation. 


(7) If oil clearance exceeds specification, install pair 


of 0.001-inch (0.025 mm) undersize bearing inserts and 
measure clearance as described in steps (4) through (6) 


above. 


CAUTION: Never use a pair of inserts that differ more 


than one bea·Ti,ng size as a pair. For example, do not use a 
standard upper and 0.002-inch (0.051 mm,) undersize 
lower insert. 


NOTE: The clearance indicated with the 0.001-inch 


(O.Oi5 mm) undersize inserts installed will determine if 
the pair of 0.001-inch (0.025 mm) undersize inserts or 


some other combination will provide the correct clear- 
m1ce. For example, if the clearance was 0.0035 inch 


(0.089 mm) originally. a pair of 0.001-inch (0.025 mm) 
u11dersize inserts would reduce the clearance by 0.001 
i11ch (0.025 mm). Oil clearance would be 0.0025 inch 


(0.064 mm) and ·within specification. A 0.002-frich (0.051 


mm) undersize insert and a 0.001-inch (0.025 mrn) un- 
dersize insert would reduce this clearance an additional 


(J.0005 inch (0.013 mm; and the oil clearance would be 


0.001 inch (0.051 mm ). 


(8) If oil clearance exceeds specification using 0.002- 


inch (0.051 mm) undersize bearing inserts, measure 


crankshaft journal with micrometer. If journal size is 
correct. crankshaft bore in cylinder block may be mis- 


aligned, which requires cylinder block replacement or 
machining to true bore. If journal size is less than 2.4981 
inch l 63.-1517 mm), replace crankshaft or grind to accept 


suitable undersize inserts. 


Measuring Main Bearing Journal with Micrometer (Crankshaft Removed) 


(1) Clean main bearing journal. 


(2) Measure maximum diameter of journal with mi- 


crometer. Measure at two locations 90 degrees apart at 


each end of journal. 


(3) Compare measurements obtained with journal 
diameters listed in Main Bearing Fitting Chart and se- 


lect inserts required to obtain specified bearing 
clearance. 


Installation 


(1) Lubricate bearing surface of each insert with 
clean engine oil. 


(2) Loosen all main bearing caps and install main 
bearing upper insert(s). 
(3) Install lower insert(s) and main bearing caps. 
Tighten bolts with 40 foot-pounds (54 N•m) torque. Then 
tighten with 60 foot-pounds (81 N•m) torque. Finally, 


tighten with 80 foot-pounds (108 N•m) torque. Rotate 


crankshaft after tightening each main bearing cap to 


ensure it rotates freely. 


NOTE: When installing a crankshaft kit (crankshaft 
plus bearing iu.'lerts), measure each bearing with Plasti- 


gage to deterrnine iffit is correct. 


(4) Install oil pan, using replacement gaskets and 
seals. Tighten drain plug. 


(5) Fill crankcase with clean lube oil to specified 
dipstick level. 


Rear Main Bearing Oil Seal 


( 


The rear main bearing crankshaft oil seal consists of 
two pieces of neoprene with a single lip that effectively 
seals the rear of the crankshaft. To ensure leak-free 
\. 


operation, replace the upper and lower seal halves in 
pairs. 


Removal 


(1) Drain engine oil. 


(2) Remove oil pan. 


(3) Remove rear main bearing cap and discard 
lower seal. 


(4) Loosen all remaining main bearing caps. 


(5) Use brass drift and hammer to tap upper seal 
until seal protrudes enough to permit pulling it out 


completely. 
(6) Remove oil pan front and rear neoprene oil seals 


and oil pan side gaskets. 


(7) Clean gasket surfaces of oil pan and engine 
block. Remove all sludge and residue from oil pan sump. 


(8) Clean main bearing cap thoroughly to remove 


all sealer. 


lnstallatlon 


(1) Wipe seal surface of crankshaft clean and 
lightly coat with engine oil. 
(2) Coat lip of seal with engine oil. 


(3) Install upper seal into engine block. 


NOTE: Lip of seal must face toward front of engine. 


( 4) Coat both sides of !owe!' seal end tabs with RTV 


silicone (Jeep Gasket-in-a-Tube. or equivalent). Use care 


to prevent applying sealer to lip of seal. 


(5) Coat outer curved surface of lower seal with 
soap and lip of seal with engine oil. 


(6) Install seal into cap recess and seat it firmly. 


(7) Coat both chamfered edges of rear main bearing 


cap with RTV silicone (fig. lB-96). 


RTV 
SILICONE 


ENGINE OIL ON 
LIP 


ON CHAMFERED 
EDGES 


LIQUID 
SOAP ON 
OUTSIDE 
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Fig. 18-96 
Rear Main 011 Saal and Cap lnstallatlon 


..:;AUTION: Do not apply sealer to cylinder block mat- 


ing swiaces of rear main bearing cap because bearing 


clearance would be affected. 


(8) Install rear main bearing cap. 


(9) Tighten all main bearing bolts in steps with 40, 


60 and 80 foot-pounds (54, 81 and 108 N•m) torque. 


(10) Install oil pan using replacement gaskets and 


seals. Tighten drain plug. 


(11) Fill crankcase with clean oil to specified dipstick 


level. 


Vibration Damper and Pulley 


The vibration damper is balanced independently and 


then rebalanced as part of the complete crankshaft 
assembly. 
Do not attempt to duplicate the vibration damper 
balance holes when installing a service replacement. The 


vibration damper is not repairable and is serviced only 
as a complete assembly. 


Removal 


(1) Remove drive belt(s). 


(2) Remove three retaining bolts and separate vi- 
bration damper pulley from vibration damper. 


(3) Remove vibration damper retaining screw and 


washer. 


(4) Use Vibration Damper Remover Tool J-21791 to 


remove damper from crankshaft (fig. lB-97). 
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Fig. 1 B-97 
Vibration Damper Ramo val 


Installation 


(1) Align key way of vibration damper with crank- 


shaft key and tap damper onto crankshaft. 
· 


(2) Install vibration damper retaining screw and 
washer. Tighten screw with 80 foot-pounds (108 N•m) 
torque. 
(3) Install damper pulley with retaining bolts. 
Tighten bolts with 20 foot-pounds (27 N•m) torque . 
(4) Install drive belt(s) and tighten to specified ten- 


sion. Refer to Chapter lC-Cooling System. 


Flywheel/Drive Plate and Ring Gear Assembly 


The ring gear can be replaced only for vehicles 
equipped with manual tran5mission. The ring gear is 
welded to and balanced as part of the converter drive 
plate on vehicles with automadc transmissions. The en- 


tire drive plate and ring gear assembly must be replaced 
on automatic transmission equipped vehicles. 


Ring Gear Replacement [Manual Transmission) 


(1) Position flywheel on arbor press with steel 
blocks equally spaced around perimeter and under ring 
gear. 


(2) Press flywheel through ring gear. 


NOTE: Ri11g gear can also ?e remored by breaking 


with chisel. 


(31 Apply heat to expand inside diameter of replace- 


ment ring gear. 


(4) Press flywheel into replacement ring gear. 


NOTE: On 111a11ual t ra11Smi.~3ion equipped cars. the fly- 


wheel is balanced a.~ an i11di1·1·dual c01nponerit and also 
us port of the crrmk.~haft a.<;.<embly. Do not attempt to 


duplic11te orim:na.l jl!Jwheel b1la.11ce hoies 11:hen instal- 
li 11r1 u .~err ice 1·eplace111 en t. 5e r1:ice Jlu 1ch eels are bal- 
1111ced duri11u 111a111qacture. 
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CYLINDER BLOCK 


Disassembly 


(1) Remove engine as outlined within Engine 
Removal. 


(2) Place engine assembly on engine stand. 


(3) Remove intake and exhaust manifolds. 


(4) Remove cylinder head cover. 


(5) Remove bridge and pivot assemblies and rocker 
arms. Back off each capscrew one turn at a time to avoid 
damaging the bridge. 


(6) Remove push rods. 


(7) Remove cylinder head and gasket. 


(8) Remove valve tappets. 
(9) Remove drive pulley and vibration damper. 


(10) Remove timing case cover. 


(11) Remove timing chain and sprockets. 


(12) Remove camshaft. 


(13) Position pistons, orie at a time, near bottom of 
stroke and use a ridge reamer to remove any ridge from 
top end of cylinder walls. 


(14) Remove oil pan and gaskets. 


(15) Remove oil pump. 


(16) Remove connecting rod bearing caps and inserts 
and retain in same order as removed. 


NOTE: Connecting rods and caps are stamped with the 


number of the corresponding cylinder. 


(17) Remove piston and connecting rod assemblies 
through top of cylinder bores. 


NOTE: Ensure that the connecting rod bolts do not 


scratch the connecting rod journal.s or cylinder wall.s. 


Short pieces of rubber hose slipped over the rod bolts 


will prevent damage to the cylinder bores and 


crankshaf~. 


(18) Remove main bearing caps and inserts. 


(19) Remove crankshaft. 


Cylinder Bore Reconditioning 


Measuring Cylinder Bora 


Use a bore gauge to measure the cylinder bore (fig. 
lB-98). If a bore gauge is not available, use an inside 


micrometer. 


(1) Measure cylinder bore crosswise to block near 


top of bore. Repeat measurement at bottom of bore. 


(2) Determine taper by subtracting smaller dimen- 
sion from larger dimension. 


(3) Turn measuring device 120° and repeat step (1). 


Then turn another 120° and repeat measurements. 


(4) Determine out-of-round by comparing differ- 
ence between measurements taken 120° apart. 
If the cylinder taper does not exceed 0.005 inch (0.013 


mm) and the out-of-round does not exceed 0.003 inch 


(0.076 mm), the cylinder bore may be trued by honing. If 
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Fig. 1 B-98 
Measuring Cylinder Bora with Bora G1uga 


the cylinder taper or out-of-round condition exceeds 
these limits, bore and then hone the cylinder for an 
oversize piston. 


Resurfacing Cylinder Bora 


CAUTION: Do not use rigid type hones to remove cyl- 


inder wall glaze. A slight amount of taper always eris ts 


in cylinder wall,s after an engine has been in sen;'ice for a 
period of tirne. 


(1) Use expanding hone to true cylinder bore and to 


remove glaze for faster ring seating. ?vlove hone up and 
down at sufficient speed to produce uniform 60° angle 


crosshatch pattern on cylinder walls. Do not use more 


than ten strokes per cylinder (a stroke is one down and 
one up movement). 


CAUTION: Protect engine bearings and lubrication 


system from abrasives, 


(2) Scrub cylinder bores clean with solution of hot 


water and detergent. 
(3) Immediately apply light engine oil to cylinder 
walls. Wipe with clean, lint-free clot.h. 


Assembly 


(1) Install upper main bearing inserts in cylinder 
block. 


(2) Install crankshaft. 
\ 


(3) Install lower main bearing inserts and caps. Ap- 
ply oil to insert before installing. Tighten bolts in steps 


of -10, 60 and 80 foot-pounds torque (54, 81, 108 N•m). 


Plastigage all inserts if replacement inserts or crank- 


haft have been installed. 


(4) Clean cylinder bores thorougly. Apply light film 
of clean engine oil to bores with clean, lint-free cloth. 


(5) Install piston rings on piston. Refer to Piston 
Rings for procedure. 


(6) Lubricate piston and rings with clean engine oil. 


(7) Use Piston Ring Compressor Tool J-5601 to in- 


stall connecting rod and piston assemblies through top 


of cylinder bores (fig. lB-82). 
NOTE: Ew;ure that connecting rod bolts do not scratch 
the connecting rod journals or cylinder wall~ . Short 


leugths of iubber hose slipped over the connecting rod 
bolts will provide protection during installation. 


(8) Apply oil to inserts. Install connecting rod bear- 


ing inserts and caps in same location as removed. 
Tighten retaining nuts with 33 foot-pounds (45 N•m) 


torque. 
NOTE: Oil squirt holes in connecting rods must face 
camshaft. 
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(9) Install oil pump with replacement pick-up tube 
and screen assembly. 
(10) Install oil pan using replacement gaskets and 
seals. Tighten drain plug. 


(11) Install camshaft and timing chain-sprocket 
assembly. 
(12) Install timing case cover. 


(13) Install vibration damper and drive pulley. 


(14) Install valve tappets. 


0.5) Install gasket and cylinder head. 


(16) Install push rods. 
(17) Install rocker arms and bridge and pivot assem- 


blies. Loosely install capscrews at each bridge, then 
tighten capscrews alternately, one turn at a time, to 
avoid damaging or breaking bridge. 


(18) Install cylinder head cover, using silicone (RTV) 


rubber sealant. 


(19) Install intake and exhaust manifolds. 
(20) Remo\·e engine from engine stand. 


(21) Install engine assembly as outlined within En- 


gine Installation. 


SPECIFICATIONS 


Ty pe . 


Bore 
Stro ke 
258 . 


Displacement 
258 . 
Compression Ratio· . 


Compression Pressure 


258. 


Max imum V ariation Between 
Cyli nders . .. 


Fi ring Oraer . 


Taxable Horsepower 
Fuel. 


Camshaft 
Fuel Pumo i:ccentric D iameter . 


Taooet C:aarance . 


:: cid Plav . 


Beari ng Clearance. 


Bearing Journal Diameter 


No . 1 . 


No. 2 . 
No. 3 . 


No. 4 . 


Base Circ le "!uncut . 


Cam Lobe L ift . 
Intake Valve Timing 
Opens. 


Cl oses . 


Ex haust V alve T im ing 
Open s. 


C IOSP.S . 
l/alve Overi ao . 


Intake Du rat ion . 


Exhaust Duration . 


Six-Cylinder Engine Specifications 


(USA) 


Inches 
Unless 
Otherwise 
Specified 


(METRIC) 
Millimeters 
Unless 
Otherwise 
Specified 


In Line, OHV, Six-Cylinder 
3.75 
95.25 


3.895 
98.93 


. 253 cubic inches 
4.2 liters 


8.0 : 1 


1 20-1 50 psi 
827·1034 kPa 


30 psi 
206 kPa 
1-5-3·6-2-4 


33. 75 Bhp 
25.2 kW 
unleaded 


1.6 15- 1.625 
41 .02-41 .28 
Zero Lash (Hydra ulic iappe tsl 


Zero !engi ne operanng) 
0.00 1-0.003 
0.025-0.076 


2.029-2.030 
2.019-2.020 


2.009-2 .010 


1 .999-2.000 


0 .001 !max) 


51 .54-51 .56 
51.28-51 .31 
51.03·51 .0 5 


50. 78-50.30 


0 .03 (max ) 


0.253 


go BTDC 


73o ABDC 


57° 9BDC 
25° ATOC 
34° 
262° 
262° 


6.43 


Connecting Rods 


Total Weight (less bearings) 
258 .. . 
Total Length (center·to-center l 
258 . 


Connect ing Rod 3ore (less bearingsi . 


Bearing Clearance .. . . . .. . . . 


Side Clearance .. 
Maximum Twist. 


Maximum Bend . 


Crankshaft 
End Plav ... 


:\1ain Bearing Jou rrial Diameter . 


:\'lai n Bearing Jou rnal Wid th 
No. 1 . . .. 


No. 3. 
No. 2-4·5-6-7 


Main Bearing C:earance 


No. 1 Main .. .... . . . 


No. 2, 3, 4, 5. & 6 Mains . . . .. . 


No. 7 Main .. . • . . . •. .. . · . 


Cvnnect 1ng ~ o a ;:Jurnal Diameter . 


•:onnecu ng Roa Journal W1ot h . 


(USA) 


Inches 


Unless 
Otherwise 
Specified 


(METRIC) 


Millimeters 
Unless 
Otherwise 
Specified 


695· 703 grams 


5.373-5.377 


2.2085-2.2080 
0.001 ·0.0025 


10.0015-0.002 
preferred ) 


.010-.019 
0.001 per inc'1 


0.0005 
pt:!r inch 


0.0015-0.0065 


2.4986-2. 5001 


1.086- 1.098 
1.271 ·1.273 
1.1 82-1. 188 


.0005 to .0026 


(.0015 
preferred) 
.0005 to .003 


(.0017 
preferred) 


.001 1 to .0035 


(.0023 
preferred) 


2.0934-2.0955 


1.070-1.075 


149.17-140.2B 


56.09 ·56.0 3 
0.03·0 .06 


(0.044 


pref erred) 


.25·.48 
0.025 per 
25.4 mm 
0 .0127 oer 
25.4 mm 


0.038-0 . 165 


63.46<l·63.50 2 


27.58-27 .39 
32.28·32.33 
30.02-:rn. ; a 


.013 to .066 


(.04 
preferred) 


.013 to .076 


(.045 


preferred) 


.028 <O .089 


(.058 
preforrea) 


53.17-53. 23 


27 .1 8·27.33 
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Maximum Out-of-Round 
(All Journals) . . .. . 


Maximum Taper (All Journals) 


Cylinder Block 
Deck Height . 


Deck Clearance . 


Cylinder Bore (standardl. 


Max imum Cylinder Taper 
Maximum Cylinder 


(Out-of-Round) . 


Tappet Bore Diameter . 


Cylinder Block Flatness 


Cylinder Head 


Combustion Chamber Volume 


Valve Arrangement ...... . 


Valve Guide ID (Integral) .. . 


Valve Stem-to-Guide Clearance . 


Intake Valve Seat Angle . 


Exhaust Valve Seat Angle 
Valve Seat Width . 


Valve Seat Runout .... 


Cylinder Head Flatness . 


Lubrication System 
Engine Oil Capacity . 


Normal Operating Pressure . . 


Oil Pressure Relief ...... . 


Gear-to·oody Clearance Radial 


Gear End Clearance. Plastigage . 


Gear End Clearance, Feeler Gauge .. 


Pistons 


Weight (l ess pin) . 
. . . ... . 


Piston Pin Bore Centerline-to-Piston 


Too 
Piston-to-Bore Clearance ... . . 
. . 


Piston Ring Gap Clearance - 
Compression (both) . . .. 


Six-Cylinder Engine Specification• (Continued) 


(USA) 
Inch• 
Unless 
Otherwise 
Specified 


0.0005 
0.0005 


9.487-9.493 
0.0148 


(METRIC) 
Millimeters 
Unless 
Otherwise 
Specified 


0.013 
0.013 


240.97-241.12 
0.376 


(below block) 
(below block) 


3. 7501-3. 7533 
95.253-95.334 
0.005 
0.13 


0.003 
. 
0.08 


. 0.9055-0.9065 
23.0·23.025 
0.001/1 -0.00216 0.03/25-0.05/152 


(max) 
0.20 (max) 


67 .84· 70.84cc 
El·I E-I E-El·El-1 E 


0.3735-0.3745 
9.487-9.512 
0.001-0.003 
0.03-0.08 
300 
44.50 
0.040-0.060 
1.02-1.52 


0.0025 
0.064 


. 0.00111-0.00216 0.03/25-0.05/152 
0.008 (max l 
0.20 (max) 


4 quarts 
3.8 liters 


(Add 1 quart 
(Add 0.9 


with filter 
liter with filter 
change) 
change) 
13psi at 
89.6 kPa at 


600 rpm ; 
600 rpm ; 


37-75 psi 
255. 1-517.1 
(max) at 
kPa (max) at 


1600+ rpm 
1600+ rpm 
75 psi (max) 
517.1 kPa(max) 


.002·.004 
. 051-.102 


(.002 preferred) (.051 preferred) 


0.002-0.006 
Q.051-0.152 
(0.002 
(0.0508 
preferred) 
preferred l 


0.004-0.008 
0.1 016-0.2032 


(0.007 
(0.1778 
preferred) 
preferred) 


498-502 grams 


1.651-1.655 


0.0009-0.0017 


(0.0012-0.0013 
preferred) 


0.010-0.020 


41 .94-42.04 
0.023-0.043 


(0.030-0.033 
preferred) 


0.25-0.51 


Piston Ring Gap Clearance - 


Oil Control Steel Rails . 


Piston Ring Side Clearance 
No. 1 Compression . . . 


No. 2 Compression . . . . . . . .. 


Oil Control ......... . . .. . 


Piston Ring Groove Height 
Compression (both) ... 


Oil Control 
. . . . . .. 


Piston Ring Groove Diameter 
No. 1 and No. 2 . . .. . 


Oil Control . . . . .. . 


Piston Pin Bore Diameter .. 


Piston Pin Diameter .. ... 


Piston Pin-to-<:tearance . . . . . . . . 


Piston Pin-to-<:onnecting Rod . . . 
. 


Rocker Arms, Push Rods and Tappets 
Rocker Arm Ratio . .... . 
Push Rod Length . ....•.. 


Push Rod Diameter ..... . 


Hydraulic Tappet Diameter . 


Tappet-to-Bore Clearance 


Valves 


Valve Length 


(Tip-to-Gauge Dim. Line) 


Valve Stem Diameter .... . 


Stem-to-Guide Clearance .. . 


Intake Valve Head Diameter . 


Intake Valve Face Angle . . 


Exhaust Valve Head Diameter . 


Exhaust Valve Face Angle .. . 


Maximum Allowable Removed for 
Tip Refinishing ... 


Valve Springs, Exhaust 


Valve Open . 


Valve Closed. 


l.D . .. . . . . 


Valve Springs, Intake 
Free Length .. . 


Spring Tension 


Valve Closed . 


Valve Open 


Inside Diameter . 


Six-Cylinder Engine 
Firing Order 


®®©@@G) 


(USAl 
(METRIC) 
Inches 
Millimeters 
Unless 
Unless 
Otherwise 
Otherwise 
Specified 
Specified 


0.010·0.025 
0.25-0.64 


0.0017-.0032 
0.043-0.081 


(0.0017 
(0.043 
preferred) 
preferred) 
0.0017-.0032 
0.043-0.081 
(0.0017 
(0.043 


preferred) 
preferred) 


0.001-0.008 
0.03-0.20 


(0.003 
(0.08 
preferred) 
preferred) 


0.0795-0.0805 
2.019·2.045 
0.188-0.1895 
4.78-4.80 


3.324-3.329 
84.43·84.56 


3.329-3.339 
84.56-84.81 
0.9308-0.9313 
23.642-23.655 


0.9304-0.9309 
23.632-23.645 
0.0003-0.0005 
0.008-0.013 


loose 
loose 


(0.0005 
(0.013 
preferred) 
preferred l 


2000 lbf 
8.900 kN 


press-fit 
press-fit 


1.6: 1 


9.640-9.660 
244.856-245.364 


.312-.315 
7.92·8.00 


0.904-0.9045 
22.96-22.97 
0.001-0.0025 
0.03-0.05 


4.7895-4.8045 
121.653-122.034 
0.3715-0.3725 
9.436-9.462 
0.001-0.003 
0.03-0.08 
1. 782-1. 792 
45.26-45.52 
290 


1.401-1.411 
35.59-35.84 
440 


0.010 
0.25 


80-88 at 1 .625 
210-226 at 1.188 
1.000-1.020 in. 


1.99 approx. 


64-72 lbf 


at 1.786 


188·202 lbf 
at 1 .411 
0.948-0.968 


50.55 approx. 


285·320 N 
at 45.24 


836-898 N 
at 35.84 
24.08-24 .59 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft·lbs) 
Metric (N·ml 


Service 
Service 
Service 
In-Use 
Service 
ln·Use 
Set· To 
Recheck 
Set-To 
Recheck 
Torque 
Torque 
Torque 
Torque 


Air Injection Tube-to-Manifold . ... ... . .... .. . ... 
20 
15-20 
27 
20-27 


Air Pump Adjusting Strap-to.Pump .. . .. ..... .. . . .. 
20 
15-22 
27 
20·30 


Air Pump Brackets-to-Engine (A/C Compressor or Pedestals) . 
25 
18-28 
34 
24-38 


Air Pump-to-Bracket . . ..... ... . 
20 
15-22 
27 
20-30 


Alternator Adjusting Bolt . . ... .. . 
18 
15-20 
24 
20·27 


Alternator Mounting Bracket-to-Engine 
28 
23-30 
38 
31-41 
Alternator Pivot Bolt or Nut .. . . ... 
28 
20·35 
38 
27-47 
Alternator Pivot Mounting Bolt·to·Head . 
33 
30-35 
45 
41-47 


Block Heater Nut . ... . .. 
20 in-lbs 
17-25 in-lbs 
2 
2·3 


Camshaft Sprocket Screw . ... . ... 
50 
45.55 
68 
61-75 


Carburetor Hold-Down Nuts .. . .... 
14 
12-20 
19 
16-27 


Clutch Housing Spacer to Block Screws 
12 
9-15 
16 
12·20 


Clutch Housing-to-Block .Screws (bottom). 
43 
37-47 
58 
50-<54 
Clu.tch Housing-to-Block Screws (top) 
27 
22·30 
37 
30-41 
Coil Bracket-to-Cylinder Head .. . . 
14 
10-18 
19 
14-24 
Connecting Rod Bolt Nuts ...... 
33 
30-35 
45 
41-47 


Crankshaft Pulley-to-Damper Bolts . 
20 
15·25 
27 
20-34 
Cylinder Head Capscrews ..... 
85 
80-90 
115 
108·122 
Cylinder Head Cover Nuts .. . . . 
28 in-lbs 
25-31 in-lbs 
32 
2.8·3.5 
Distributor Clamp Bracket Screw . 
13 
10·18 
18 
14-24 
EGA Valve .... . . . .. 
13 
9·18 
18 
12-24 
Exhaust Manifold Bolts . . . 
23 
18-28 
31 
24·38 


Exhaust Pipe-to-Manifold .. 
20 
15-25 
27 
20·34 


Fan and Hub Assembly Bolts 
18 
12·25 
24 
16-34 


Drive Plate-to-Converter Screw 
22 
20-25 
30 
27-34 


EGA Tube Nuts ...... . . . . 
30 
25-35 
41 
34-47 
Flywheel or Drive Plate-to-Crankshaft . 
105 
95-115 
142 
129·156 


<= ont Support Bracket-to-Block Screw. 
35 
25-40 
47 
34-54 


ont Support Cushion-to-Bracket ... 
33 
27-38 
45 
36·52 


rent Support Cushion-to-Bracket-to-Frame 
37 
30-45 
50 
41-<51 
Fuel Pump Screws . .. . .. ..... .. . 
16 
13-19 
22 
18·26 


Idler Arm Bracket-to-Sill ... . . ...... 
50 
35..QO 
68 
47-81 
Idler Pulley Bracket-to-Front Cover Nut . . 
7 
4-9 
9 
5-12 


Idler Pulley Bearing Shaft-to-Bracket Nut . 
33 
28-38 
45 
38·52 


Intake Manifold Coolan.t Fittings . 
20 
15-25 
27 
20-34 
Intake Manifold Heater Screws 
7 
5-9 
9 
7·12 


Intake Manifold Screws 
23 
18·28 
31 
24·38 
Main Bearing Capscrews 
80 
75-85 
108 
101-115 


Oil Fil~er Adapter .... 
48 
42-55 
65 
57.75 
Oil Pan Drain Plug ... 
30 
25..J5 
41 
34-47 
Oil Pan Screws-1 /4 inch-20 
7 
5.9 
9 
7-12 
Oil Pan Screws-5/16 inch-18 
11 
9·13 
15 
12-18 


Oil Pump Attaching Screws (Long). 
17 
12-20 
23 
16-27 


Oil Pump Attaching Screws (Short) . 
10 
8-13 
14 
11-18 
Oil Pump Cover Screws .... .... 
70 in-l bs 
60-80 in·lbs 
8 
7.9 
Oxygen Sensor . . ... . . . . . . . 
35 
32·38 
48 
43-52 
Power Steering Pump ·Adapter Screw. 
23 
18-28 
31 
24·38 
Power Steering Pump Bracket Screw . 
43 
37-47 
58 
50-<54 
Power Steering Pump Mounting Screw. 
28 
25·35 
38 
34-47 
Power Steering Pump Pressure Line Nut . 
38 
30-45 
52 
4H51 
Power Steering Pump Pulley Nut .... 
58 
40..QS 
79 
54·88 
Rear Crossmember·to-Side Sill Nut . .. 
30 
20·35 
41 
27-47 
Rear Support Bracket-to-Transmission. 
33 
27-38 
45 
37-52 


Rear Support Cushion-to-Bracket .. . . 
48 
40-55 
65 
54.75 


Rear Support Cushion-to-Crossmember 
18 
12-25 
24 
16·34 


Rocker Arm Assembly-to-Cylinder Head. 
19 
16-26 
26 
22·35 
Spark Plug . ..... ... .... . 
11 
7-15 
15 
10·20 
Starter to Converter Housing Bolt 
18 
13·25 
24 
18·34 


Thermostat Housing Screw ... . . 
13 
10-18 
18 
14-24 . 


Timing Case Cover-to-Block Screws. 
5 
4-8 
7 
5-11 


Timing Case Cover-to-Block Studs 
16 
13-19 
22 
18·26 


'bration Damper Screw, Lubricated. 
80 
70·90 
108 
95·122 


ter Pump Screws . .. ... ..... 
13 
9-18 
18 
12·24 


All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 


Refer to the Standard Torque Specifications and Capscrew Markings Chart in Chapter A of this manual for any torque specifications not listed above. 
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EIGHT-CYLINDER ENGINE 


GENERAL 


Paga 


Camshaft and Baa rings 1 B-71 
Connecting Rod and !1lston Ammblles 18-85 


Connecting Rods 
18-86 
Crankshaft 
18-92 
Cylinder Block 
18-97 
Cyllndar Haads and Covers 
18-79 
Englna Holding Fixture 1 B-66 
Engine Installation 1 B-67 
Engine Mounting 1 B-65 
Engine Removal 1 B-65 
Flywheel/Drive Plate and Ring Gear Assembly 
18-96 


The 304 (5 liters) and 360 (6 liters) CID engines are 90- 
degree V-8 cylinder designs incorporating overhead 


valves (figs. lB-99 and lB-100). The cylinders are num- 
bered from front to rear: 1-3-5-7 on the left bank and 2- 
4-6-8 on the right bank. The cylinder firing order is 1-8- 


4-3-6-5-7-2. 


41 920 


Fig. 18-99 
Sectlonal View of Eight-Cylinder Engine Assembly 


The crankshaft, supported by five rn·o-piece main 


bearing inserts, rotates in a counterclockwise direction 


as ,·iewed from the rear. The camshaft is supported by 


five one-piece, line-bored bearings. 


Bridge and pivot assemblies control movement of in- 


take and exhaust rocker arms and are paired by 


cylinder. 


Because of the similarity of the two engines, service 
procedures have been consolidated and typical illustra- 


tions are used to represent both engines. 


General 


Hydraulic Yaiva Tappets 


Intake and Exhaust Manifolds 


Lubrication System 
Pistons 
Short Engine Assembly (Short Block) 
Specifications 
Timing Case Cover 
Timing Chain 
Valve Train 
Vibration Damper and Pulley 


Fig. 1B-100 Typical Eight-Cylinder Engine Assembly 


Engine Identification 


Paga 


18-64 ( 


lB-73 
18-78 


18-81 
1 B-89 


18-65 


18-99 
18-75 
18-77 
18-67 


18-96 
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The cubic-inch displacer::ent numbers are cast intd 
both sides of the cylinder block. These numbers are·.,_, 


located between the engine ::10unting bracket bosses. 


Engine Type and Build Date Coda 


The engine Type and Build Date Code is located on a 


te attached to the right bank cylinder head cover (fig. 
-lOll. 


Fig. 18-1 Dl 
Engine Type and Build Data Coda Location 


The code numbers identify the year, month, and day 


that the engine was built. The code letter identifies the 
cubic inch displacement, number of carburetor venturi 


and compression ratio. 
The example code identifies a 304 CID (5 liters) engine 


with 2V carburetor and 8.4:1 compression ratio built on 


tober 15, 1980. 


Engine Type and Build Date Code 


Letter 
Compression 
CID 
Carburetor 


Code 
Ratio 


H 
304 
2V 
3.4 : 1 


N 
360 
2V 
8.25 : 1 


1 St 
2nd and 3rd 
4th 
5th and 6th 
Character 
Characters 
Character 
Characters 


(Year) 
(Month) 
(Engine Type) 
(Day) 


5·1981 
01. 12 
Hor N 
I 


01. 31 
4-1980 


EXAMPLE : 
4 
10 H 
15 
60265 


Oversize or Undarslza Components 


It is sometimes necessary to machine all cylinder 


bores 0.010-inch (0.254 mm) oversize, all crankshaft 
main bearing journals 0.010-inch (0.254 mm) undersize, 


all connecting rod journals 0.010-inch (0.254 mm) under- 


size, or all camshaft bearing bores 0.010-inch (0.254 mm) 


oversize. If so, the engine has a single or double letter 
stamped adjacent to the Engine Type and Build 


= te Code on the plate attached to the right bank cylin- 
der head cover. The code is explained in the Oversize or 


Undersize Components Code chart. 
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Oversize or Undersize Components Code 


Single Lett er B 


Single Letter M 


Single Letter F 


Double Letters PM 


Single Letter C 


cylinder bore 0.010-inch 


(0.254mm) oversize 


main bearings 0.010-inch 


(0 .254mm) undersize 


connecting rod bearings 0.010-inch 


(0 .254mm) undersize 


main and connecting rod bearings 
0.010-inch (0.254mm) undersize 


camshaft bearing bores 0.010-inch 


(0.2S~mm) oversize 
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SHORT ENGINE ASSEMBLY (SHORT BLOCK) 


A service replacement short engine assembly (short 
block) may be installed whenever the original engine 
block is damaged beyond feasible repair. A short engine 
assembly consists of an engine block, piston and con- 
necting rod assemblies, crankshaft, camshaft, timing 


sprockets and chain. When installing a short engine 
assembly, always install a replacement oil pump pickup 


tube and screen assembly. 


NOTE: Short engine assemblies include a replacement 
engine type and build date code plate. Remove the origi- 


1ial plate and attach the replacement plate to right cylin- 
der head cover. 


Installation includes transfer of required component 
parts from the worn or damaged original engine. Follow 


the appropriate procedures for cleaning, inspection and 
tightening as outlined in this section. 


ENGINE MOUNTING 


Resilient rubber mounting cushions support the en- 
gine and transmission at three points. A cushion is lo- 
cated at each side on the centerline of the engine. The 
rear is supported by a cushion between the transmission 
extension housing and the rear support crossmember 


(fig. lB-102). 


FRONT 
CUSHIONS 
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_j}~~ 
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~ 
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........_- . ~ 
/ 
.-~ 
PLATES 
........... 
........_ -- 
-....._ 


-........... _ ~ ------ 


~ ..___ 
-............ 
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Fig. 1B-102 Typical Engine Mounting 
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Removal or replacement of any cushion may be ac- 
complished by supporting the weight of the engine or 


transmission in the area of the cushion. 


ENGINE HOLDING FIXTURE 
If necessary to remove the front engine mounts to 


perform service such as oil pan removal, fabricate an 
engine holding fixture such as that illustrated in figure 
lB-103. 


(2) 9/16 INCH - 12 NUTS 


2 INCH X 2 INCH X 6 INCH 
HARDWOOD BLOCK 


2 INCH X 2 INCH X 6 INCH 
HARDWOOD BLOCK 


1/2 INCH - 
13 


LIFTING EYE 
INSTALLED 
IN INTAKE 
MANIFOLD 


41950 


Fig. 1B-103 
Englna Hold Ing Fixture 


ENGINE REMOVAL 


The engine is removed with the transmission and fly- 
wheel/ drive plate housing detached. 


(1) On Cherokee, Wagoneer and Truck vehicles, 
mark hood hinge locations at hood panel for ease of 
alignment during installation. RemoYe . hood from 
hinges. On CJ vehicles, hood will tilt far enough rear- 


\vard to facilitate engine removal. 


(2) Remove air cleaner assembly. 


WARNING: If engiue has been recently operated. use 
care to prevent scalding by hot coolant. System is 
pres sw"l.·zed. 


(3) Drain cooling system and disconnect upper and 
lower radiator hoses. Disconnect heater hoses. 


NOTE: If coolant is reusable. drain into clean 


container. 


(4) If equipped with automatic transmission, dis- 
connect fluid cooler tubing from radiator and where 


attached to engine. 


NOTE: If the vehicle is equipped with a radiator 


shroud, separate the shroud from the radiator to facil- 
itate removal and installation of the radiator and fan r· 


assembly. 
, 


(5) Remove radiator. 


(6) Remove fan assembly. If equipped with power 
steering, remove fluid from pump reservoir and dis- 
connect hoses. 


(7) If equipped with air conditioning, turn both 
service valves clockwise to front-seated position. Vent 
compressor refrigerant charge by slowly loosening ser- 


vice valve fittings. Remove service valves from 
compressor. 


(8) Remove Cruise Command vacuum servo bellows 
and mounting bracket as an assembly, if equipped. 


(9) On Cherokee, Wagoneer and Truck vehicles, re- 


move battery. On CJ vehicles, disconnect battery nega- 


tive cable. 


(10) Disconnect wire harness from engine and move - 


aside. 


(11) Disconnect following hoses, as applicable: 


(a) Fuel supply and return hoses at chassis 


tubing. 
(b) Vacuum hose at power brake unit. 


(c) Vacuum hose for heater damper doors at 


intake manifold. 


(12) If equipped with automatic transmission, dis- 


connect transmission filler tube bracket from right cyl- 


inder head. Do not remove filler tube from transmission. 


(13) Remove both engine front support cushion-to- 


frame retaining nuts. 


(14) Support weight of engine with lifting device. 


(15) On CJ vehicles, remove left front support cush- 
ion and bracket from cylinder block. 


(16) On CJ vehicles equipped with manual transmis- 
sion, remove transfer case shift lever boot, floormat (if 
equipped), and transmission access cover. 


(17) On vehicles equipped with automatic transmis- 
sion, remove upper screws securing drive plate housing 


to engine. If equipped with manual transmission, re- 


move upper screws securing flywheel housing to engine. 


(18) Disconnect exhaust pipe from exhaust mani- 


folds and support bracket. 


(19) Remove starter motor. 


(20) Support transmission with floor jack. 


(21) If equipped with automatic transmission: 


(a) Remove drive plate housing inspection 
cover. Scribe mark to indicate assembled position of 
converter and drive plate and remove converter-to-dri\·e 


plate boits. 


(b) Remove lower throttle valve and inner man- 
ual linkage support. Disconnect throttle valve rod · at 


lower end of bellcrank. 


(22) Remove remaining screws securing fly- ; 


wheel/drive plate housing to engine. If equipped with ;, 


manual transmission, remove flywheel housing lov .. ·er 


cover. 


CAUTION: If equipped with po?J.1er brakes, avoid dam- 
aging the power unit while removing the engine. 


(23) Remove engine by lifting upward and forward. 


ENGINE INSTALLATION 


(1) Lower engine slowly into engine compartment 
and align with flywheel/drive plate housing. With man- 
ual transmissions, ensure clutch shaft is aligned prop- 
erly with splines of clutch driven plate .. 


(2) Install flywheel/drive plate housing screws. 
Tighten screws with specified torque. Automatic trans- 
mission: 28 foot-pounds (38 N•m). Manual transmission: 
27 foot-pounds (37 N•m). 


(3) Remove floor jack used to support transmission. 


(4) If equipped with automatic transmission, align 
scribe marks previously made on converter and drive 


plate, install converter-to-drive plate bolts and tighten 
with specified torque. Install throttle valve bellcrank 
and manual linkage support. 
(5) Install inspection cover (automatic transmis- 
sion) or flywheel housing lower cover (manual 
transmission). 
(6) Install starter motor. 


(7) On CJ vehides, install left front support cushion 
and bracket on cylinder block. Tighten screws with 28 
foot-pounds (38 N•m) torque. 
(8) Lower engine onto supports. Remove .lifting 
device. 
(9) Install front support cushion retaining nuts. 


Tighten nuts with 33 foot-pounds (45 N•m) torque. 


(10) Connect exhaust pipe to exhaust manifolds and 
support bracket. 


(11) If equipped with automatic transmission, con- 
nect transmission filler tube bracket to right cylinder 


head. 


(12) Install battery, if removed. 
(13) Install Cruise Command vacuum servo bellows 
and mounting bracket, if removed. 


(14) Connect all wires, tubing, linkage and hoses to 
engme. 


(15) Connect receiver outlet to disconnect coupling. 


Connect condenser and evaporator lines to compressor. 


CAUTION: Both service ·valves must be open before 


the air conditioning system is operated. 


(16) Purge compressor of air. 


(17) If equipped with power steering, connect hoses 


and fill pump reservoir to specified level. 
(18) Install radiator fan assembly and tighten retain- 


ing screws with 18 foot-pounds (24 N•m) torque. 
(19) Install radiator and connect upper and lower 
hoses. If equipped with automatic transmission, connect 


fluid cooler tubing. 


(20) Fill cooling system to specified level. 
(21) Install air cleaner assembly. 
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WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line with fan. Do not put 
hands near pulleys, belts or fan. Do not wear loose 
clothing. 


(22) Start engine. Inspect all connections for leaks. 
Stop engine. 


(23) If removed, install and align hood assembly. 


(24) If removed, install transmission access cover, 
floormat and transfer case shift lever boot. 


VALVE TRAIN 


General 


All eight-cylinder engines have overhead valves oper- 
ated by hydraulic tappets, push rods and rocker arms. A 
chain-driven camshaft is mounted in the cylinder block. 
The hydraulic valve tappets provide automatic valve 
lash adjustment. 


Rocker Arm Assembly 


The intake and exhaust rocker arms for each cylinder 


pivot on a bridge and pivot assembly that is secured to 
the cylinder head by. two capscrews (fig. lB-104). The 
bridge and pivot assembly maintains correct rocker 
arm-to-valve tip alignment. Each rocker arm is actuated 
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Fig. 1B-104 
Rocker Arm Assembly 
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by a hollow steel push rod with a hardened steel ball at 
each end. The hollow push rods also route oil to the 
rocker arm assemblies. 


Removal 


(1) Remove cylinder head cover. 


(2) Remove two capscrews at each bridge. Alter- 
nately loosen capscrews one turn at a time to avoid 
damaging bridge. 


(3) Remoye bridge and pivot assemblies and place 
on bench in same order as removed. 


( 4) Remove rocker arms and place on bench in same 
order as removed. 


(5) Remove push rods and place on bench in same 


order as removed. 


Cleaning and Inspection 


Clean all parts with cleaning solvent. Use compressed 
air to clean out the oil passages in the rocker arms and 
push rods. 
Inspect the pivot contact surface of each rocker arm 
and push rod. Replace parts that are scuffed, pitted or 
excessively worn. Inspect the valve stem contact surface 
of each rocker arm and replace if deeply pitted. Inspect 
each push rod end for scuffing or excessive wear. If any 
push rod is excessively worn from lack of oil, replace 
the push rod as well as the corresponding hydraulic 
valve tappet and rocker arm. 
It is not normal for a wear pattern to exist along the 


length of the push rod. Inspect the cylinder head for 


obstruction if this condition exists. 


Installation 


(1) Install push rods. Ensure bottom end of each 
rod is centered in plunger cap of hydraulic valve 


tappet. 


(2) Install bridge and pivot assembly and pair of 
rocker arms adjacent to cylinder from where they were 


originally removed. 


(3) Loosely install two capscrews through each 
bridge. Tighten . capscrews alternately, one turn at a 
time. to avoid damaging bridge. Tighten with 19 foot- 
pounds (26 N•m) torque. 
(4) Reseal and install cylinder head cover. 


(5) Install retaining screws and washers. Tighten 


screws with 50 inch-pounds (6 N•m) torque. 


Valves 


The following procedures apply only after the cylinder 
head has been removed from the engine and the bridge 
and pivot assemblies, rocker arms and push rods re- 
moved from the head. If the head has not been removed 


from the engine, ref er to Cylinder Head for removal 
procedure. 


Removal 


· 
(1) Compress each valve spring with C-clamp type r;;· 


spring compressor tool. Remove valve locks and retain- "· 


ers. Release compressor tool. 
(2) Remove valve springs. 


(3) Remove valve stem oil deflectors. 
( 4) Remove valves individually and place in rack in 
same order as installed in cylinder head. 


Cleaning and Inspection 


Remove all carbon deposits from the combustion 


chambers, valve ports, and valve stems and heads. 
Remove all foreign material and gasket cement from 


the cylinder head gasket mating surface. 
Inspect for cracks in the combustion chambers and 


valve ports and in the gasket surface area at each cool- 
ant passage. 
Inspect for burned or cracked valve heads and scuffed 


valve stems. Replace any valve that is bent, warped or 
scuffed. 


Valve Refacing 


Use a valve refacing machine to reface intake and 
exhaust valves to specified angle. After refacing, at least 
1/32-inch (0.787 mm) margin must remain. U not, re- 
place the valve. Examples of correct and incorrect valve 
refacing are illustrated in figure lB-105. 
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Fig. 1 B-105 
Valve Refacing 


Resurface and rechamfer the valve stem tip when 


excessively worn. Never remove more than 0.020 inch 


(0.508 mm). 


l. 


Valve Seat Refacing 


Fig. 18-106 Valve Seat Runout Measurement 


Valve Stam 011 Deflector Replacement 


Nylon valve stem oil deflectors are installed on each 


valve stem to prevent lubrication oil from entering the 
combustion chamber through the valve guide bores. Re- 


place oil deflectors whenever valve service is performed 


or if the deflectors have deteriorated. 
Oil deflector replacement requires removal of valve 
springs. Refer to Valve Springs for procedure. 


Valve Guides 


The valve guides are an integral part of the cylinder 
head and are not replaceable. When the stem-to-guide 
clearance is excessive, ream the valve guide bores to the 


next larger valve stem size. Service valves are available 


with 0.003-inch (0.076 mm), 0.015-inch (0.127 mm) and 


0.030-inch (0.760 mm ) oversize stems. 
Refer to the Valve Guide Reamer Size chart for listing 


of reamers. 


Valve Guide Reamer Sizes 


Reamer 
Tool Number 
Size 


J~042-1 
0.003-inch (0.076mm) 


J~042 · 5 
O.Q15-inch (0.381mm) 


J~042-4 
0.030-inch (0.762mml 


60268 


NOTE: Ream valve guide bores in steps. Start with the 


U.OOJ- i nch !0. 076 mm ) reamer and progress to the size 
required. 
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Valve Siem-to-Guida Clearance 


Valve stem-to-guide clearance can be measured by 
either one of two methods: 


Pref erred Method 


(1) Remove valve from head and clean valve guide 
bore with solvent and bristle brush. 


(2) Insert telescoping gauge into valve guide bore 


approximately 3/8 inch (9.525 mm) from valve spring 
side of head (fig. lB-107) with contacts crosswise to 


head. Measure telescoping gauge with micrometer. 


(3) Repeat measurement with contacts lengthwise 


to cylinder head. 


(4) Compare lengthwise and crosswise measure- 


ments to determine out-of-roundness. If measurements 
differ by more than 0.0025 inch (0.0635 mm), ream guide 


bore to accommodate oversize valve stem. 


(5) Compare valve guide bore diameter measure- 
ment with diameter listed in Specifications. If measure- - 
ment is larger by more than 0.003 inch (0.076 mm), ream 


guide bore to accommodate oversize valve stem. 


GAUGE 


Fig. 1B-107 
Measuring Valve Guida Bora with Telescoping Gauge 


Alternate Method 


Use a dial indicator to measure the lateral movement 
of the valve stem with the rnlve installed in its guide 
and barely off the valve seat (fig. lB-108). Correct clear- 
ance is 0.001 to 0.003 inch (0.025 to 0.076 mm). 


Installation 


(1) Thoroughly clean valve stems and \·ah·e guide 
bores. 


(2) Lightly lubricate stem and install valve in same 


valve guide bore from where it was originally re!Tioved. 
(3) Install replacement \·alve stem oil deflector on 


valve stem. 


(4) Position valve spring and retainer on cylinder 
head and compress valve spring with compressor tooi. 


Install valve locks and release tool. 


(5i Tap valve spring from side to side w i~ h light 
hammer to seat spring properly on cylinder heaci. 
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Fig. 18-108 
Valve Stam-to-Guida Clearance 


Measurement with Dial Indicator 


Valve Springs 


Valve springs and oil deflectors can be removed with- 
out removing the cylinder head. Refer to Valves for the 
removal procedure with the cylinder head removed from 


the engine. 


Valve Spring and 011 Deflector Removal 


The valve spring is held in place on the valve stem by a 


retainer and a set of valve locks. The locks can be re- 
moved only by compressing the valve spring. 


(1) Remove cylinder head cover. 


(2) Remove bridge and pivot assemblies and rocker 


arms from valves requiring valve spring or oil deflector 


removal. Remove two capscrews at each bridge. Alter- 
nately loosen capscrews, one turn at a time, to avoid 


damaging bridge. 


(3) Remove push rods. 


NOTE: Retain rocker arms, brfrl,qe and pimt assem- 


blies and push rods in the same order as removed. 


(4) Remove spark plug from cylinder that requires 


valve spring or oil deflector removal. 


(5) Install 14 mm (thread size) air adapter in spark 


plug hole. 


NOTE: An adapter can be constructed by 1celding an 


air hose cmmection to the body of a spark plug having 


the porcelain removed. 


(6) Connect air hose to adapter and maintain at 


least 90 psi (620 kPal in cylinder to hold vah·es against 


their seats. 


(7) Use Valve Spring Remover and Installer Tools J- 


22534-1, J-2253-1-4, and J-22534-5 to compress valve 


spring. Remove valve locks (fig. lB-109): 
( . 


Fig. 18-109 
Valve Spring Removal 


(8) Remove valve spring and retainer from cylinder 
head. 


(9) Remo\·e oil deflector. 


Valve Spring Tension Test 


Use Valve Spring Tester J-8056, or equivalent. to test 


each valve spring for the specified tension value (fig. lB- 
110). Replace springs that are not within specification. 


Replace springs that bind because of warpage. 


Installation 


(1) Use 7/16-inch (11 mml deep socket and hammer 
to gently tap oil deflector onto valve stem. 


NOTE: A. close-coil mhie spring is w;ed u;ith all •:alves. 


The close-coil end must face the cylinder head when 
ins tailed. 


(2) Install valve spring and retainer. 


(3) Compress valve spring with Valve Spring Re- 
mover and Installer Tools J-22534-1, J-2253-1-! and 
J-22534-5. Insert valve locks. Release spring com- 


pression and remove tool. 
· 


(4) Tap valve spring from side to side with light 
hammer to ensure spring is seated properly on cyiinder 
head. 


(5) Disconnect air hose, remove air adapte!' from 
spark plug hole and install spark plug. 
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Fig. 18-110 
Valve Spring Tester 


(6) Install push rods. Ensure bottom end of each rod 


is centered in plunger cap of hydraulic valve tappet. 


(7) Install rocker arms and bridge and pivot assem- 
bly. At each bridge, tighten capscrews alternately, one 


turn at a time, to avoid damaging bridge. Tighten cap- 


·crews with 19 foot-pounds (25 N•m) torque. 


(8) Reseal and install cylinder head cover. 


(9) Install retaining screws and washers. Tighten 
screws with 50 inch-pounds (6 N•m) torque. 


CAMSHAFT AND BEARINGS 


General 


The 304 CID (5 liter) engine uses the same camshaft as 


the 360 CID (6 liter) engine. The camshaft is supported 
by five steel-shelled, babbitt-lined bearings pressed into 


the block and line reamed. The step bored camshaft 


journals are larger at the front bearing than at the rear 


to permit easy removal and installation of the camshaft. 


All camshaft bearings are pressure lubricated. 


NOTE: Do not replace camshaft bearings unless spe- 
cial removal and installation tools are available. 


Camshaft end play is maintained by the load placed 
on the camshaft by the oil pump and distributor drive 
gear. The helical cut of the gear holds the camshaft 
sprocket thrust face against the cylinder block face to 
maintain zero camshaft end play during engine oper- 
tion. The rear camshaft bearing journal has two holes 


drilled through it to relieve pressure that could develop 
between the journal and camshaft plug and force the 


camshaft forward. 
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' Cam Lobe Lift Measurement 


(1) Remove cylinder head cover and gasket. 


(2) Remove bridge and pivot assemblies and rocker 
arms. Alternately loosen capscrews one turn at a time to 


avoid damaging bridge. 


(3) Remove spark plugs. 


(4) Use piece of rubber tubing to secure dial in- 
dicator on end of push rod (fig. lB-111). 


Fig. 18-111 
Cam Lobe Lift Measurement 


(5) Rotate crankshaft until cam lobe base circle 


(push rod down) is under vah·e tappet. 


(6) Set dial indicator to zero. 


(7) Rotate crankshaft until point of maximum push 
rod upward movement occurs. 


(8) Note travel on dial indicator. Correct lift is 0.260 
to 0.270 inch (6.604 to 6.858 mm) for both 304 (5 liter) 


and 360 (6 liter) CID engines. 


NOTE: Rocker arm ratio is 1.6:1. J1ultiply cam lift by 
1. 6 to determi·rie eafre lift. 


Valve Timing 


(1) Remove spark plugs. 


(2) Remove cylinder head covers and gaskets. 


(3) Remove bridge and pivot assemblies and rocker 
arms from No. 1 cylinder. 


(4) Rotate crankshaft until No. 6 piston is at top 


dead center (TDC) on compression stroke. This positions 
No. 1 piston at TDC on exhaust stroke in valve overiap 
position. 
(5) Rotate crankshaft counterclockwise 90° 
as 


viewed from front. 
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(6) Install dial indicator on No. 1 intake valve push 
rod end. Use rubber tubing to secure stem on push rod. 


(7) Set dial indicator at zero. 
(8) Rotate crankshaft slowly in direction of normal 
rotation (clockwise viewed from front) until dial in- 
dicator indicates 0.020 inch (0.508 mm). 
(9) This should align milled timing mark on vibra- 
tion damper with TDC mark on timing degree scale. If 
more than 112-inch (13 mm) variation exists in either 
direction from TDC mark, remove timing case cover and 
• 
inspect timing chain installation. 
Inspect for incorrect camshaft sprocket location. The 
sprocket keyway should align with the centerline of the 
first lobe of the camshaft. 


Camshaft Removal 


WARNING: If engine has been recently operated, use 
care to prevent scalding by hot coolant. System is 
pressurized. 


(1) Drain radiator and cylinder block. 


NOTE: If coolant is reusable, drain into clean 
contai11er. 


(2) Remove radiator assembly. 


(3) If equipped with air conditioning, remove con- 
denser and receiver assembly as charged unit. 


(4) Remove cylinder head covers and gaskets. 


(5) Remove bridge and pivot assemblies and rocker 
arms. Alternately loosen capscrews, one turn at a time, 
to avoid damaging bridge. 
(6) Remove push rods. 


NOTE: Retain push rods, rocker arms, bridge and pivot 


nssem blies and tappets in the same order as removed. 


(7) Remove intake manifold assembly. 


(8) Remove tappets. 
(9) Remove drive belts. 


(10) Remove fan and hub assembly. 


(11) Remove distributor. 
(12) Remove damper pulley and vibration damper. 


(13l Remove timing case cover. 


( 1-l) Install vibration damper screw with two or more 


flat washers to provide means of rotating crankshaft. 


(15) Rotate crankshaft until timing mark on crank- 


shaft sprocket is closest to and on centerline with timing 
mark on camshaft sprocket (fig. lB-121). 


(16) Remove retaining screw from camshaft. Re- 
move retaining screw from crankshaft. 


(17) Remove distributor drive gear and fuel pump 
eccentric from the camshaft (fig. lB-112). 


(18) Remove crankshaft sprocket, camshaft sprocket 
and timing chain as assembly. 
(19) Remove hood latch support bracket, front 
bumper or grille as required and remove camshaft. 
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Fig. 1 B-112 
Camshaft Assembly 


Camshaft Inspection 


Inspect the camshaft bearing journals for an uneven 
wear pattern or rough finish. Replace camshaft if either 
condition exists. 
Inspect the distributor drive gear for damage or exces- 
sive wear. 
Inspect fuel pump eccentric for excessive wear. 
Inspect each cam lobe and the associated hydraulic 
valve tappet for wear. If the face of the tappet(s) is worn 
concave and the corresponding camshaft lobe(s) is also 
worn, replace both camshaft and tappet(s). 


Camshaft Installation 


(1) Lubricate entire camshaft generously with Jeep 
Engine Oil Supplement (EOS), or equivalent. 


(2) Carefully install camshaft into engine block. 


(3) Assemble timing chain. crankshaft sprocket and 
camshaft sprocket with timing marks aligned. Refer to 
Timing Chain Installation for procedure. 
( 4) Install oil slinger on crankshaft. 


(5) Install fuel pump eccentric and distributor drive 


gear on camshaft (fig. lB-112·1. Tighten retaining sere\'.; 
with 30 foot-pounds ( -11 N •ml torque. 


NOTE: The fitel pu mp ecce11tric has the u:ord "REAR " 
stamped on it to i11dicate proper i11stalled position. The 
camshaft icasher (fig. IB-112) .fits i11to the recess in the 
distributor drive gear. 


(6) Install replacement timing case cover gasket. 


(7) Install timing case co\·er. 


(8) Install replacement oil seal. Apply light film of 
engine oil to lips of seal. 


(9) Install vibration damper. 
(10) Install damper pulley with retaining bolts. 
~ 


Tighten bolts with 30 foot-pounds (-U ~·m ) torque. 


(11) Install hydraulic vah-e tappets lubricated with 
Jeep Engine Oil Supplement (EOSl, or equivalent. 


NOTE: Do not drain the EOS from the engine for at 
least 1,000 miles (1 609 km) or until the next scheduled 
il change. 


(12) Install intake manifold assembly with replace- 
ment gasket. 


(13) Install push rods. 


(14) Install rocker arms and bridge and pivot assem- 
blies. Tighten capscrews alternately, one turn at a time, 


to avoid damaging bridge. Tighten capscrews with 19 
foot-pounds (26 N•m) torque. 
(15) Reseal and install cylinder head covers. 


(16) Install fuel pump. 


(17) Rotate crankshaft until No. 1 piston is at TDC 
position on compression stroke. 


NOTE: After No. 1 intake valve has closed, TDC can be 
attained by rotating the crankshaft clockwise as viewed 
from the front until the timing mark on the vibration 
damper aligns with the TDC index on the timing degree 


scale. 


(18) Install distributor so that rotor is aligned with 
No. 1 terminal of cap when fully seated on block. 


(19) Install distributor cap. 


(20) Install ignition wires. 


(21) If removed, install air conditioner condenser and 
receiver assembly. 


CAUTION: Both service valves must be open before 
the air conditioning system is operated. 


(22) Install hood latch support bracket, front bumper 
or grille, if removed. 


(23) Install radiator. 
(24) Install fan and hub assembly. 
(25) Fill cooling system to specified le\·el. 


(26) Install and adjust drive belts to proper tension. 


Refer to Chapter lC-Cooling Systems for procedures. 


HYDRAULIC VALVE TAPPETS 


A hydraulic valve tappet consists of a tappet body, 
plunger, plunger return spring, check valve assembly, 
metering disc, plunger cap and lockring (fig. lB-113). 


The tappet operates in a guide bore that has an oil 


passage drilled into the adjoining oil gallery. 


The operating mode of the hydraulic tappet begins 
when the tappet is on the heel (base circle) of the cam 


lobe (engine valve closed). A groove in the tappet body 


aligns with the tappet oil gallery, admitting pressurized 
oil into the tappet (fig. lB-114). A hole and groove ar- 
rangement admits the oil to the inside of the plunger. Oil 
is forced past the plunger check valve and fills the cham- 
ber between the plunger and tappet body. When the 
chamber is full, additional oil in the plunger body un- 
seats the metering disc, and a spurt of oil flows up the 
pushrod to lubricate the rocker arm assembly. These 
events all take place while the tappet is on the heel of the 
cam lobe. As the cam turns, the lobe begins exerting 


ENGINES 
1 B-73 


force on the tappet body. This force is transferred by the 


trapped oil in the tappet chamber to the plunger and 


finally to the pushrod and rocker arm assembly. The 


engine valve opens. While the valve is open, the trapped 


oil is subjected to considerable pressure and some of it 
escapes between the plunger and the tappet body (leak- 
down). The cycle is completed as the cam lobe rotates 
back to the starting position and another charging cycle 
begins. In this way, zero valve lash is maintained and 
engine noise is reduced. 


Removal 
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Fig. 1 B-113 
Hydraulic Tappet Assembly 


(ll Remo\·e c::linder head cover. 


l2l Remo\·e bridge and pivot assemblies and rocker 
arms . . .\.lternately loosen capscrews, one turn at a time, 
to avoid damaging bridge. 


l3) Remove push rods. 


~OTE: Reta in bridqe and pivot assemblies. rocker 


11/"11/ S a1td push ma:; in th e :;a me tJrder as rem01.:ed. 


(-l l Remove in take man:iold. 


(5) Remo\·e tappet fro m guide bore in engine block 


with Tool J-21884. 
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Fig. 18-114 Hydraulic Tappet Operation 


Claanlng and Inspection 


(1) Release lockring. 


80443 


(2) Remove plunger cap, metering disc, plunger as- 
sembly and plunger return spring from tappet body. 


NOTE: Retain the tappets and all components in the 


same order as removed. Do not interchange components. 


(3) Clean all tappet components in cleaning solvent 


to remove all varnish and gum deposits. 


( 4) Visually inspect each tappet assembly for evi- 


dence of scuffing on side and face of tappet body. Inspect 
tappet face for wear using straightedge across face. If 
tappet face is concave and corresponding lobe on cam- 


shaft is worn, replace camshaft and tappets. 
(5) Replace entire assembly if any component is 
worn or damaged. 


(6) Install plunger return spring, check valve as- 


sembly, plunger, metering disc and plunger cap in tap- 
pet body. 
(7) Use push rod on plunger cap to compress 


plunger assembly and install lockring. 


Hydraulic Tappet Leak-Down Rate Test 


After cleaning, inspection and assembly, use Tester J- 


5790 to test tappet leak-down rate and to ensure zero- 
lash operating condition (fig. lB-115). 


(1) Swing weighted arm of tester away from ram of 
tester. 


(2) Place 0.312- to 0.313-inch (7.92 to 7.95 mm) di- 
ameter ball bearing on plunger cap of tappet. 


(3) Lift ram and place tappet with ball bearing in- 
side tester cup. 


\ 
WEIGHTED 
ARM 
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Fig. 18-115 Hydraulic Tappet Leak-Down Rate Taster J-5790 


(4) Lower ram, then adjust nose of ram until it 


contacts ball bearing. 


(5) Fill tester cup with valve tappet test oil J-5268, 
or equivalent, until tappet is completely covered. 


(6) Swing weighted arm onto ram and pump up and 
down on tappet to remove air. When air bubbles cease, 
swing weighted arm away and allow plunger to rise to 
normal position. 


(7) Adjust nose of ram to align pointer with SET 


mark on scale of tester and tighten hex nut. 


(8) Slowly swing weighted arm onto ram. Rotate 


cup by turning handle at base of tester clockwise one 
revolution every two seconds. 


(9) Time leak-down inten·al from instant pointer 


aligns with START mark on scale until pointer aligns 


with 0.125 mark. 
(10) Acceptable tappet will require 20 to 110 seconds 


interval to leak down. Replace tappets with leak-down 
rate outside this range. 


NOTE: Do not charge the tappet assemblies u:ith en- 


gi11e oil bemuse they will charge themselves within 
three to eight minutes of engine operation. 


Installation 


(1) Dip each tappet assembly in Jeep Engine Oil 
Supplement (EOS), or equivalent. Install tappet in same 


bore from where it was originally removed. 


(2) Install push rods in same position as removed. 


(3) Install rocker arm and bridge and pivot assem- 
blies in same position as removed. Tighten capscrews 
alternately, one turn at a time, to avoid damaging 
bridge. Tighten with 19 foot-pounds (26 N•m) torque. 


(4) Pour remaining EOS over entire valve train 


mechanism. 


( 


NOTE: Do not drain the EOS from the engine for at 
least 1,000 miles (1 609 km) or until the next scheduled 


;iil change. 


(5) Reseal and install cylinder head cover. Tighten 
retaining screws with 50 inch-pounds (6 N•m) torque. 


(6) Install intake manifold using replacement gas- 


ket and end seals. Tighten manifold retaining screws 


with 43 foot-pounds (58 N•m) torque. 


(7) Install all pipes, hoses, linkage and wires dis- 
connected from intake manifold. 


TIMING CASE COVER 


The timing case cover is die-cast aluminum. A crank- 


shaft oil seal is used to prevent oil leakage a_t the vibra- 


tion damper hub (fig. lB-116). The oil seal may be 


installed from either side of the timihg case cover. It is 


not necessary to remove the cover whenever oil seal 
replacement is required. 


TIMING CASE 
COVER GASKET 


TIMING CASE COVER 
OILSLINLER 


, ~ 
ENGINE ACCESSORY 


,' ·[] 
~-<ICC:C 
DRIVE PULLEY 


! , 
c • 
\ 
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Fig. 18-116 Timing Casa Covar Assembly 


A graduated timing degree scale cast in the cover is 
used for ignition timing. A socket is also provided for 


timing the ignition with a magnetic timing probe. 
The engine oil pump, oil passages and coolant pas- 


sages are incorporated within the timing case cover cast- 
ing. The timing case cover casting is also used to mount 


the fuel pump, distributor and water pump. 


Removal 


WARNING: If engine has been recently operated, use 
care to prevent scalding by hot coolant. System. is 
pressurized. 


(1) Drain radiator and cylinder block. 


NOTE: If coolant is reusable, drain into a clean 
container. 


(2) Disconnect radiator hoses and bypass hose. 
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(3) Remove all drive belts. 


(4) Remove fan and hub assembly. 


(5) If equipped with air conditioner, remove com- · 


pressor and bracket assembly from engine and move 


aside. Do not disconnect air conditioner hoses. 


(6) Remove alternator, alternator mounting 


bracket and back idler pulley. 


(7) Disconnect heater hose at water pump. 


(8) Remove power steering pump and bracket as- 


sembly, if equipped. Remove air pump and mounting 
bracket as assembly. Do not disconnect power steering 
pump hoses. 


(9) Remove distributor cap. Note rotor and housing 


position. 
(10) Remove distributor. 


(11) Remove fuel pump. 


(12) Remove vibration damper pulley. 


(13) Remove vibration damper using tool J-21791. 


(14) Remove two front oil pan screws. 


(15) Remove screws that secure timing case cover to 


engine block. 


NOTE: The cover retaining screws are of various 
lengths and must be installed in the same location as 
removed. 


(16) Remove cover by pulling forward until clear of 
locating dowel pins. 


(17) Clean gasket contact surface of cover. 


(18) Remove oil seal. 


NOTE: Always replace the oil seal whene?,·er the tim- 
ing case cover is removed. Refer to Oil Seal Replacement 


for procedure. 


Installation 


(1) Remove lower locating dowel pin from engine 
block. 


NOTE: The dowel pin is required for correct cover 
alignment. Dowel must be installed after the cover is in 
position. 


(2) Use sharp knife or razor blade to cut both sides 


of oil pan gasket flush with engine block. 


(3) Apply Permatex No. 2, or equivalent, to both 
sides of replacement timing case cover gasket. Install 
gasket on timing case cover. 


(4) Install replacement front oil pan seal to bottom 


of timing case cover. 


NOTE: There are two methods of sealing timing case 


cornr to oil pan where oil pan gaskets were cut off. If 


replacement oil pan gaskets are used, perform step (5). 


If room temperature vulcanizing (RTV) silicone is u8ed, 


pe1Jonn step (6). 


(5) If oil pan gaskets are used: 


(a) Using original gasket pieces as guide. trim 
replacement gaskets to correspond to amount cut off in 
step (2) above. 
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(b) Align tongues of replacement oil pan gasket 
pieces with oil pan seal and cement into place on cover 


(fig. lB-117). 


Fig. 1 B-117 
011 Pan Front 8111 lnst1llatlon 


(c) Apply Permatex No. 2, or equivalent, to cut 
off edges of original oil pan gaskets. 


(d) Place timing case cover in position and in- 


stall front oil pan screws. 


(e) Tighten screws slowly and evenly until 
cover aligns with upper locating dowel. 


(f) Insert lower dowel through cover and drive 


into corresponding hole in engine block. 


(g) Install remaining cover retaining screws in 
same location as removed. Tighten all screws with 25 
foot-pounds (34 N•m) torque. 
(h) Proceed to step (7). 
(6) If RTV is used: 


(a) Apply coating of RTV silicone 1/ 8-inch 


(3.175 mm) thick on timing case cover flanges (fig. lB- 
117). Use Jeep Gasket-in-a-Tube, or equivalent. Flanges 
must be clean and dry. 


(b) Place cover in position. Align with top 
dowel. 


(c) Loosely install front cover retaining screws 


in same locations as removed. 


( d) Insert lower dowel through cover and drive 
into corresponding hole in engine block. 


( e) Install remaining cover retaining screws 
and tighten all screws with 25 foot-pounds (34 N•m) 
torque. 
(f) Apply small bead of RTV to joint between 
pan and cover and force into place with finger. 


(g) Apply drop of Loctite, or equivalent, to oil 


pan screws and tighten until snug. Do not over-tighten 
because oil pan will distort. 


(h) Proceed to step (7). 
(7) Install vibration damper. Tighten retaining 


screw with 90 foot-pounds (122 N•m) torque. 


(8) Install damper pulley. Tighten retaining bolts 


with 30 foot-pounds (41 N•m) torque. 
(9) Install fuel pump. 


(10) Install distributor with rotor and housing in 


same position as it was prior to removal. 


(11) Install distributor cap and connect heater hose. 


(12) Install power steering pump, air pump and 
mount bracket, if removed. 


(13) Install alternator, alternator mounting bracket, 
and back idler pulley assembly. 


(14) Install' air conditioner compressor and bracket 
assembly, if removed. 


(15) Install fan and hub assembly. 


(16) Install all drive belts and adjust to specified 


tension. Refer to Chapter lC-Cooling Systems. 


(17) Connect radiator hoses and bypass hose. 


(18) Fill cooling system to specified level. 


WARNING: Use extreme caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not 1nd 


hands near pulleys, belts or fan. Do not wear loose 


clothing. 


(19) Start engine and inspect for oil and coolant 


leaks. 
(20) Adjust initial ignition timing to specified de- 


grees BTDC. Refer to Chapter lA-General Service and 
Diagnosis. 


011 Seal Replacement 


(1) Loosen all drive belts. 


(2) Remove vibration damper pulley. 


(3) Remove vibration damper screw and washer. 


(4) Install damper screw in crankshaft to prevent 


damper puller from damaging screw threads in 
crankshaft. 


(5) Remove vibration damper with Tool J-21791. Re- 


move damper screw. 


(6) Remove oil seal using Remover J-9256 (fig. lB- 


118). 


Rg. 1 B-118 
Removing Timing C111 Cover 011 Sul 


(7) Wipe crankshaft sealing area clean. 


(8) Apply Permatex No. 2, or equivalent, to outer 
eta! surface of replacement seal. 


(9) Install seal using Installer Tool J-26562 (fig. lB- 
119). 


Fig. 18-119 
lnstalllng Timing Cm Covar Oil Saal 


(10) Apply light coating of engine oil to seal contact 
surface of damper. 


(11) Install damper, flat washer and screw. Tighten 
with 90 foot-pounds (122 N•m) torque. 


(12) Install pulley and belts. Adjust belts to specifi- 
cations. Refer to Chapter lC-Cooling Systems. 


TIMING CHAIN 


To ensure correct valve timing, install the timing 


chain with the timing marks of the crankshaft and cam- 
shaft sprockets correctly positioned. 


Timing Chain Wear Measurement 


( 1) Remove timing case cover. Ref er to Timing Case 


Cover Removal for procedure. 


(2 J Rotate camshaft or crankshaft sprocket until all 


slack is removed from right side of chain. 
(3) Determine reference point for deflection meas- 


urement according to following: 


(a) Measure up from dowel on right side of en- 


gine 3/4 inch (19 mm) and mark location (fig. lB-120). 


(b) Position straightedge across timing chain 
from point at lowest root of camshaft sprocket to point 


marked in step (a) above (fig. lB-120). 


(cl Grasp chain where straightedge dissects 
chain and use as reference. 


(d) Move chain inward toward centerline of en- 


gine and mark engine block at point of maximum in- 


ward chain deflection (fig. lB-120). 
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Fig. 18-120 Timing Chain Wear Maasuramant 


(e) Move chain outward from centerline of en- 
gine and mark engine block at point of maximum out- 
ward chain deflection (fig. lB-120). 


(f) Measure distance between two marks to de- 
termine total deflection. 


(g) Replace chain assembly if deflection (wear) 


exceeds 7 /8 inch (22 mm). Ref er to Timing Chain Re- 
moval and Installation for procedure. 


(h) Install timing case cover. Refer to Timing 


Case Cover Installation for procedure. 


Removal 


(1) Remove vibration damper pulley, damper, tim- 
ing case cover and gasket. 


(2) Remove crankshaft oil slinger. 
(3) Remove camshaft sprocket retaining screw and 
washer. 


(4) Remove distributor drive gear and fuel pump 


eccentric (fig. lB-112). 


(5) Rotate crankshaft until zero timing :nark on 


crankshaft sprocket is closest to :i.nd on center'.ine \Vith 


zero timing mark on camshait sprocket t fig. lB-121 ). 
(6) Remove crankshaft sprocket. camshaft sprocket 
and timing chain as assembly. 


Installation 


(1) Assemble timing chain, crankshait sprocket and 
camshaft sprocket with timing marks positioned as de- 
picted in figure lB-121. 


(2) Install chain and sprocket assemoiy •Jn crank- 
shaft and camshait. 


NOTE: fw;tall the Ji1el pump ecce1n·ic ·1.·ith the 
:;f1w1ped ;cord REAR faci11q the ca ms haft .-;prrxket. 
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Fig. 1B·121 
Timing Chain and Sprocket Alignment 
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(3) Install fuel pump eccentric and distributor drive 


gear. 


(4) Install camshaft washer and retaining screw. 
Tighten screw with 30 foot-pounds (41 N•m) torque. 
(5) To verify correct installation of timing chain: 


(a) Rotate crankshaft until timing mark on 


camshaft sprocket is on horizontal line at 3 o'clock posi- 


tion (fig. lB-122). 


(b) Beginning with pin directly adjacent to cam- 


shaft sprocket timing mark, count number of pins down- 


ward to timing mark on crankshaft sprocket. 


(c) There must be 20 pins between these two 
points. The crankshaft sprocket timing mark must be 
between pins 20 and 21 (fig. lB-122). 


(6) Install crankshaft oil slinger. 


(7) Remove original oil seal from timing case cover. 


(8) Install replacement oil seal in timing case cover. 


(9) Install timing case cover using replacement gas- 
ket. Tighten retaining screws with 25 foot-pounds (34 
N•m) torque. 


(10) Install vibration damper and pulley. 


Fig. 1B·122 
Correct Timing Chain lnstallatlon Verification 


INTAKE AND EXHAUST MANIFOLDS 


Intake Manifold 


The cast iron intake manifold is designed to enclose 
and seal the tappet area between the cylinder heads. A 
one-piece metal gasket, used to seal the intake manifold 


to the cylinder heads and block, also serves as an oil 


splash baffle. 


The intake manifold contains coolant passages, a 
crankcase ventilator passage and an exhaust crossover 
passage. Passages are also incorporated within the in- 


take manifold for the Exhaust Gas Recirculation (EGR) 


system. 
Induction system passages distribute a uniform fuel 
and air mixture to the combustion chamber of each 
cylinder. The left side of the carburetor supplies the 


fuel/air mixture through passages in the intake mani- 
fold to numbers 1, 7, 4 and 6 cylinder intake ports. The 
right side supplies numbers 3, 5, 2, and 8 cylinder intake 
ports. 


Removal 


ARNING: If engine has been recently operated, use 
care to prevent scalding by hot coolant. System is 


pressurized. 
(1) Drain coolant from radiator and cylinder block. 
NOTE: If coolant is reusable, drain into clean 


container. 
(2) Remove air cleaner assembly. 


(3) Disconnect ignition wires. 


(4) Remove ignition wire plastic separators from 
cylinder head cover brackets. 
(5) Disconnect radiator upper hose and bypass hose 
from intake manifold. 


(6) Disconnect and move aside wire from coolant 


temperature gauge sending unit. 


(7) Disconnect ignition coil bracket and move coil 


and bracket assembly aside. 
(8) Disconnect heater hose from rear of manifold. 


(9) Identify and disconnect all hoses, pipes and wire 


connectors from carburetor assembly. 


(10) Disconnect throttle and throttle valve linkage 


from carburetor and intake manifold. 


(11) Disconn'ect air hoses from air injection 


manifolds. 


(12) Disconnect diverter valve from air pump output 
hose and move valve and air hoses aside. 


(13) Remove carburetor. 


(14) Remove intake manifold, metal gasket and end 


seals. 


(15) Clean gasket mating surfaces of engine block, 


cylinder head and intake manifold. 


Installation 


NOTE: When installing replacement intake manifold, 
transf er all components (i. e., EGR valve and back-pres- 


sure sensor, EGR CTO valve, thermostat housing and 


coolant temperature gauge sending unit) from O'riginal 


manifold. Clean and tighten as required. 


(1) Apply nonhardening sealer or RTV.silicone seal- 


ant such as Jeep Gasket-in-a-Tube, or equivalent, to 
both sides of replacement manifold gasket. 


(2) Position gasket by aligning locators at rear of 
cylinder head. While holding rear of gasket in place, 


align front locators. 
(3) Install two end seals. Apply Permatex No. 2, 


Jeep Gasket-in-a-Tube, or equivalent, to seal ends. 


( 4) Install in take manifold and retaining screws. 


Ensure all screws are properly started before tight- 


ening. Tighten with 43 foot-pounds (58 N•m) torque. 


(5) Install diverter valve and connect air pump out- 
put hose. 
(6) Connect air hoses to air injection manifolds. 


(7) Identify and connect all disconnected hoses, 
pipes, linkages and wires to intake manifold and 


· carburetor. 
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(8) Install ignition coil and bracket assembly. 
(9) Connect radiator upper hose and bypass hose. 
(10) Install ignition wire plastic separators on cylin- 
der head co\·er brackets. 
(11) Connect ignition wires. 
(12) Install air cleaner assembly. 


(13) Add coolant as necessary. 


Exhaust Manifold 


The swept-flow designed cast iron manifold provides 
efficient removal of exhaust gases and minimizes back 
pressure. The mating surface of the exhaust manifold 
and the cylinder head are machined smooth to eliminate 


the need for a gasket. 
All eight-cylinder engines are equipped with an air 
injection system and have air injection manifolds at- 


tached at number 1, 3 and 5 exhaust ports of the left 
exhaust manifold and numbers 2, 4, 6 and 8 of the right - 


exhaust manifold. Refer to Chapter lK-Exhaust Sys- 


tems for description of the air injection system. 


Ram oval 


(1) Disconnect ignition wires. 


(2) Disconnect air hose at injection manifold. 


(3) Disconnect exhaust pipe at exhaust manifold. 


( 4) Remove exhaust manifold retaining screws. 


(5) Separate exhaust manifold from cylinder head. 
(6) Remove air injection manifold, fittings and 


washers. 
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(1) Clean mating surfaces of exhaust manifold and 


cylinder head. Do not nick or scratch. 


(2) Install air injection 
manifold on exhaust 


manifold. 


CAUTION: The correct screws and u:ashers must be 


used to allow the manifold to expand and prevent 
cracking. 


(3) Install exhaust manifold and retaining screws. 


Tighten two center screws with 25 foot-pounds (3-1 N•m) 
torque. Tighten four outer screws with 15 foot-pounds 


(20 N•m) torque. 


(4) Connect exhaust pipe using replacement seal, if 
required. Tighten nuts with 20 foot-pounds (27 N•m) 
torque. 


(5) Connect air hose to air injection manifold. 


(6) Connect ignition wires. 


CYLINDER HEADS AND COVERS 


Cylinder Head Covers 


The cylinder head coYers are installed with a :'ormed- 


in-place RTV (room temperature vulcanizing) silicone 
gasket. 
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Removal 


(1) Remove air cleaner assembly. 


(2) Disconnect air hose from air injection manifold. 


(3) Left side: 


(a) Disconnect power brake vacuum hose at in- 


take manifold, if equipped. 


(b) Disconnect throttle stop solenoid wire, if 


equipped. 
(4) Right side: 


(a) Remove thermostatically controlled air 


cleaner (TAC) hot air hose. 


(b) Remove heater hose from choke cover 


clamp. 
(5) Disconnect ignition wires and remove plastic 


wire separator from cylinder head cover bracket. 


(6) Remove retaining screws and washers. Strike 


cover with rubber mallet to break loose from cylinder 


head. Remove cover and gasket. 
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(1) Inspect for bent or cracked cover and repair or 


replace as required. 


(2) Remove gasket material from cylinder head 


cover and cylinder head gasket surface area. 


(3) Apply bead of Jeep Gasket-in-a-Tube, or equiva- 


lent, to cylinder head and cylinder head cover gasket 


surface area. 


(4) Position cylinder head cover on engine. 


(5) Install retaining screws and tighten with 50 
inch-pounds (6 N•m) torque. 
(6) Connect ignition wires and install plastic wire 
separator on cylinder head cover bracket. 


(7) Right side: 


(a) Install heater hose on choke cover clamp. 


(b) Install TAC hot air hose. 


(8) Left side: 
(a) Connect power brake vacuum hose at intake 


manifold. 
(b) Connect throttle stop solenoid wire. 
(9) Connect air hose to air injection manifold. 


(10) Install air cleaner assembly. 


Cylinder Heads 


Removal 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear loose 
clothing. 


(1) Drain cooling system and cylinder block. 


NOTE: If coolant is reuseable, drain into clean 


container. 


(2) Remove ignition wires and spark plugs. 
(3) Remove cylinder head cover and gasket. 


(4) Remove bridge and pivot assemblies and rocker 


arms. Alternately loosen capscrews, one turn at a time, 
to avoid damaging bridge. 
(5) Remove push rods. 


NOTE: Retain rocker arms, bridges, pivots and push 


rods in the same order as removed to facilitate installa- 
tion in original locations. 


(6) Remove intake manifold. 


(7) Disconnect exhaust manifold from head. It is 


not necessary to remove exhaust pipe from manifold. 


(8) Loosen all drive belts. 


(9) Right side: 


(a) If equipped with air conditioning, remove. 
compressor mount bracket and battery negative cable 
from cylinder head. 


(b) Disconnect alternator support brace from 
cylinder head. 


(10) Left side: Disconnect air pump and power steer- 


ing mount bracket, if equipped, from cylinder head. 


(11) Remove cylinder head retaining scre\VS. 


(12) Remove cylinder head and gasket. 


Cleaning and Inspection 


Thoroughly clean the gasket surfaces of the cylinder 
head and block to remove all foreign material and gasket 
cement. Remove carbon deposits from the combustion 
chambers and the top of each piston. 
Use a straightedge and feeler gauge to determine the 
flatness of the cylinder head and block mating surfaces. 


Ref er to Specifications for tolerances. 


If the cylinder head is to be replaced and the original 


valves reused, remove the valves and measure the stem 
diameters. 


NOTE: Service replacement heads have standard-size 


valve guide bores. If valves icith oversize stems from 


original head are to be installed in replacement head, 
ream valve guide bores to appropriate oversize 


diameter. 


If the original valves are used, remove all carbon 
deposits and reface the valves as outlined within Valve 


Refacing. Install the valves in the cylinder head using 
replacement valve stem oil deflectors. If valves with 


oversize stems are used, oversize deflectors are also re- 


quired. Transfer all components from the original head 


that are not included with the replacement head. 
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NOTE: Wire brush the threads of screws pri.or to in- 


stallation. Unclean threads u.:ill affect the tightening 
torque indications. Blow coolant from screic holes to 
prevent trapping coolant. 


NOTE: The 304 CID engine uses an aluminum coated 


0 mbossed steel gasket and the 360 CID engine uses an 
luminum coated laminated steel and asbestos gasket. 


Retightening head bolts after engine has been operated 


is not necessary for either gasket. 


(1) Apply even coat of nonhardening sealing com- 
pound to both sides of replacement head gasket. 


NOTE: Do not apply sealing compound to head and 
block surfaces. Do not allow sealer to enter cylinder 
bores. 


(2) Position gasket flush on block with stamped 
word TOP facing upward. 


(3) Install cylinder head over gasket. 


( 4) Tighten cylinder head capscrews evenly with 80 


foot-pounds (108 N•m) torque following sequence out- 
lined in figure lB-123. Then repeat sequence and tighten 
screws with 110 foot-pounds (149 N•m) torque. 
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Fig. 18-123 
Cylinder H11d Tightening Sequence 


(5) Left side: connect air pump mount bracket and 
power steering pump, if removed, to cylinder head. 


(6) Right side: 


(a) Connect alternator support bracket to cylin- 


der head. 


(b) Install air conditioner compressor mounting 
bracket, if removed, and battery negative cable on cylin- 
der head. 


(7) Adjust all drive belts to specified t_ension. Refer 


to Chapter lC-Cooling Systems. 


(8) Install exhaust manifold and tighten retaining 
screws with 25 foot-pounds (34 N•m) torque. 


(9) Install intake manifold. Tighten retaining 
screws with 43 foot-pounds (58 N•m) torque. 


(10) Install all disconnected pipes, hoses, linkage and 


wires. 


(11) Install push rods, rocker arms and bridge and 
pivot assemblies in original position. Loosely install cap- 
screws through bridges. Tighten capscrews alternately, 


one turn at a time, to avoid damaging bridges. Tighten 


capscrews with 19 foot-pounds (26 N•m) torque. 


(12) Reseal and install cylinder head cover. Tighten 


retaining screws with 50 inch-pounds (6 X•m) torque. 


(13) Install spark plugs and connect ignition wires. 


(14) Fill cooling system to specified level. 
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LUBRICATION SYSTEM 


Oil is pumped from the sump of the oil pan through a 


pick-up tube and screen assembly to a horizontal oil 


gallery located at the lower right side of the engine block 


(fig. lB-124). A passage in the timing case cover chan- 


nels oil into the oil pump. Pressure is developed when oil 
is driven between the gears and pump body. 
The oil is forced from the pump through a passage in 


the oil pump cover to the oil filter (fig. lB-125). 
The oil passes through the filtering element and on to 


an outlet passage in the oil pump cover. From the oil 
pump cover passage, the oil enters an adjoining passage 


in the timing case cover and is channeled into a gallery 


that extends up the left front of the cylinder block. This 
gallery channels oil directly to the right main oil gallery, 


which intersects with a short passage that channels oil 


to the left main oil gallery. 


The left and right main oil galleries extend the length - 


of the cylinder block. The left oil gallery channels oil to 


each hydraulic tappet on the left bank. The right oil 
gallery channels oil to each hydraulic tappet on the right 
bank. In addition, passages extend down from the right 
oil gallery to the five camshaft bearings and on to the 
five upper main bearing inserts. The crankshaft is 
drilled to allow oil to flow from each main journal to 


adjacent connecting rod journals. A squirt hole in each 


connecting rod bearing cap distributes oil to the cylinder 


walls, pistons and piston pins as the crankshaft rotates. 


A small passage within the front camshaft bearing 


journal channels oil through the camshaft sprocket to 
the timing case cover area where the case and sprockets 
throw off oil to lubricate the distributor drive gear and 


fuel pump eccentric (see insert, fig. lB-124). The oil 


returns to the oil pan by passing under the front main 
bearing cap. 
Oil for the rocker arm assemblies is metered through 
the hydraulic valve tappets and routed through hollow 


push rods to a hole in the corresponding rocker arm. 
This oil lubricates the valve train, then returns to the oil 
pan through channels at both ends of the cylinder head. 


011 Filler 


A full flow oil filter mounted on the oil pump at the 
lower right-hand side of the engine is accessible from 
below the chassis. 
A bypass valve in the filter mounting base provides a 
safety factor in the event the filter should become inop- 


erative as a result of restriction from sludge or foreign 
material accumulation (fig. lB-126). Oil Filter Remover 
Tool J-22700 will facilitate removal. 
Before installation, apply a thin film of oil to the filter 
gasket. Do not use grease. Rotate filter until the gasket 


contacts the seat of the filter base. Tighten by hand 
only, following instructions on replacement filter. If in- 


structions are not printed on filter, tighten filter until 
gasket contacts seat and then tighten an additional 3/ 4 


turn. Operate engine at fast idle and inspect for leaks. 
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Fig. 1 B-125 
Oil Pump Cover 
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The positive-displacement gear-type oil pump is 
driven by the distributor shaft, which is driven by a gear 
on the camshaft (fig. lB-126). The pump is integral with 


the timing case cover. A cavity in the cover forms the 
body of the pump. A pressure relief valve regulates 
maximum oil pressure. 
Oil pump removal or replacement will n·ot affect the 


distributor timing because the distributor drive gear 


will remain in mesh with the camshaft drive gear. 


Oil Pressure Relief Valve 


The oil pressure relief valve is not adjustable. The 
spring tension is calibrated for 75 psi (517 kPa) max- 


1m um pressure. 
In the relief position, the valve permits oil to bypass 
through a passage in the pump cover to the inlet side of 


the pump (fig. lB-126). 


Removal 


\ 1) Remove retaining screws and separate oil pump 
cover. gasket and oil filter as an assembly from pump 
body {timing case cover). 
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Ag. 1 B-126 
Oil Pump and Fiiier Assembly 


(2) Remove drive gear assembly and idler gear by 
sliding them out of body. 
(3) Remove oil pressure relief valve from pump 
cover for cleaning by removing retaining cap and spring. 
Clean cover thoroughly~ Test operation of relief valve by 
inserting poppet valve and determining if it slides back 
and forth freely. If not, replace pump co,·er and poppet 


valve. 


Gm End Clearance Mmuramant 


This measurement determines the distance bet,veen 
the end of the pump gear and the pump co,·er. The ideal 
clearance is as close as possible without binding gears. 
The pump cover gasket is 0.009- to 0.011-inch (0.229 to 
0.279 mm) thick. Symptoms of excessive pump clearance 
are fair to good pressure when the oil is cold and lo,..,: or 
no pressure when the oil is hot. 
Preferred Method: 


(1) Place strip of Plastigage across full width oi 
each gear (fig. lB-127). 


(2) Install pump cover and gasket. Tighten screws 
with 55 inch-pounds (6 N•m i rnrque. 
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(3) Remove pump cover and determine amount of 
clearance by measuring width of compressed Plastigage 


with scale on Plastigage envelope. Correct clearance by 
this method is 0.002 to 0.008 inch (0.002 preferred) [0.051 
to 0.203 mm (0.051 mm preferred)]. 
Alternate .Method: 


(1) Place straightedge across gears and pump body. 
(2) Select feeler gauge that will fit snugly but freely 
between straightedge and pump body (fig. lB-128). Cor- 
rect clearance by this method is 0.004 to 0.008 inch (0.008 


inch preferred) [0.102 to 0.203 mm (0.203 mm 
pref erred)]. 


STRAIGHTEDGE 


Fig. 1 B-128 
011 Pump Gaar End Clearance 


M111uremant-F11lar Gauge Method 


NOTE: Ensure gears are up into body as far as possible 
for measurement. 


If gear end clearance is excessive, measure gear 


length. If gear length is correct, install thinner gasket. If ( · 


gear length is incorrect, replace gears and idler shaft. 
.. 


Gear Tooth-to-Body Clearance 


(1) Insert feeler gauge between gear tooth and 
pump body inner wall directly opposite point of gear 
mesh. Select feel er gauge that fits snugly but can be 
inserted freely (fig. lB-129). 


Ag. 18-129 
Gear Tooth-lo-Body Clearance M111urem1nt 


(2) Rotate gears and measure clearance of each 


tooth and body in this manner. Correct clearance is 
0.0005 to 0.0025 inch (0.0005 inch preferred) or 0.013 to 
0.064 mm (0.013 mm pref erred). 


(3) If gear tooth-to-body clearance is more than 
specified, measure gear diameter with micrometer. If 
gear diameter is correct and gear end clearance is cor- 


rect and relief valve is functioning properly, replace 


timing case cover. If gear diameter is incorrect, replace 


gears and idler shaft. 


NOTE: If the oil pump shaft or distributor drive shaft 


is broken, inspect for loose oil pump gear-to-shaft fit or 


worn front cover. Oversize pump shafts are not 


available. 
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(1) Install oil pressure relief valve in pump cover 


with spring and retaining cap. 


(2) Install idler shaft, idler gear and drive gear 
assembly. 
\ 


NOTE: To ensure self-priming of the oil pump, fill 


pump with petroleum jelly prior to the installation of 


the oil pump cover. Do not use grease of any type. 


\ 


(3) Install pump cover and oil filter assembly with 


~placement gasket. Tighten retaining screws with 55 
ch-pounds (6 N•m) torque. 


Oil Pan 


Removal 


(1) Drain engine oil. 


(2) Remove starter motor. 
(3) On CJ vehicles: 
(a) Remove frame cross bar. 


(b) Remove automatic transmission fluid cooler 
tubing, if equipped. 


(c) Cut corner of engine mount on right side 
with hacksaw to provide clearance for pan removal, if 
required. 


(4) On all vehicles, bend tabs down on dust shield, if 
equipped with manual transmission. 
(5) Remove oil pan attaching screws. Remove oil 
pan. 
(6) Remove oil pan front and rear neoprene oil 
seals. 


(7) Thoroughly clean gasket surfaces of oil pan and 
engine block. Remove all sludge and residue from oil pan 


sump. 
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(1) Install replacement oil pan front seal for timing 


case cover. Apply generous amount of Jeep Gasket-in-a- 
Tube (RTV silicone sealant), or equivalent, to end tabs. 


(2) Coat inside curved surface of replacement oil 
pan rear seal with soap or RTV silicone sealant. Apply 


generous amount of RTV silicone sealant to gasket con- 


tacting surface of seal end tabs. 


(3) Install seal in recess of rear main bearing cap, 


ensuring it is fully seated. 


(4) Apply RTV silicone sealant to oil pan contacting 


surface of front and rear oil pan seals. 


(5) Cement replacement oil pan side gaskets into 
position on engine block. Apply generous amount of 
RTV silicone sealant to gasket ends. 


(6) Install oil pan. Tighten 114-20 oil pan screws 


with 7 foot-pounds (9 ~·m ) torque and 5/ 16-18 oil pan 


:;crews with 11 foot-pounds (15 N•m) torque. 
(7) Tighten drain plug securely. 


(8) Install starter motor and connect cable. 


(9) On CJ vehicles: 


(a) Install frame cross bar. 
(b) Install automatic transmission fluid cooler 
tubing, if removed. 


(10) Fill crankcase to specified level with clean lube 


oil. 


I Pressure Gauge 


Ref er to Chapter 11-Power Plant Instrumentation 
for a description of operation, diagnosis and replace- 
ment procedure. 
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CONNECTING ROD AND PISTON ASSEMBLIES 


Use the following procedures to service connecting 
rods and pistons with the engine installed in the vehicle. 


Removal 


(1) Remove cylinder head cover(s). 


(2) Alternately loosen bridge and pivot assembly 
capscrews one turn at a time to avoid damaging bridges. 
Remove bridges, pivots and rocker arms. 
(3) Remove push rods. 


NOTE: Retain bridges, pivots, rocker arms and push 
rods in same order as removed to facilitate installation 


in original locations. 


(4) Remove intake manifold assembly. 


(5) Remove exhaust manifold(s). It is not necessary 


to disconnect exhaust pipe from manifold. 


(6) Remove cylinder head(s) and gasket(s). 
(7) Position pistons, one at a time, near bottom of 
stroke. Use ridge reamer to remove any ridge from top 
end of cylinder walls. 


(8) Drain engine oil. 


(9) Remove oil pan. 
(10) Remove connecting rod bearing caps and in- 
serts. Retain in same order as removed. 


NOTE: Connecting rods and caps are stamped with the 
number of the associated cylinder. 


(11) Remove connecting rod and piston assemblies 
through top of cylinder bores. Ensure that connecting 
rod bolts do not scratch connecting rod journals or cylin- 
der walls. Short pieces of rubber hose slipped onto rod 
bolts will provide protection during removal. 
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(1) Thoroughly clean cylinder bores. Apply light 
film of clean engine oil to bores with clean, lint-free 
cloth. 
(2) Arrange spacing of piston ring gaps. Refer to 
Piston Rings for procedure. 


(3) Lubricate piston and ring surfaces with clean 
engine oil. 
(4) Use piston ring compressor tool to install con- 
necting rod and piston assemblies through top of cylin- 
der bores. Ensure that connecting rod bolts do not 
scratch connecting rod journals or cylinder walls. Short 
lengths of rubber hose slipped over connecting rod bolts 
will provide protection during installation. 


NOTE: Squirt holes in connecting rods must face in- 


ward (fig. lB-130). 


(5) Install connecting rod bearing caps and inserts 


in original positions. Tighten retaining nuts with 33 
foot-pounds ( 45 N•m) torque. 
(6) Install engine oil pan using replacement gaskets 
and seals. 
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Fig. 1 B-130 
Rod Number and Squirt Hole Location 


(7) Install 
cylinder 
head(s) and 
replacement 
gasket(s). 


(8) Install push rods. 
(9) Install rocker arms and bridge and pivot assem- 
blies. Loosely install capscrews through each bridge and 
alternately tighten, one turn at a time, to avoid dam- 
aging bridge. Tighten capscrews with 19 foot-pounds (26 


N•m) torque. 
(10) Install intake manifold gasket and manifold 
assembly. 


(11) Install exhaust manifold(s). 


(12) Reseal and install cylinder head cover(s). 


(13) Fill crankcase with clean oil to specified level. 


WARNING: Use extreme caution when engine is oper- 


ating. Do no stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear loose 


clothing. 


(14) Start engine inspect for leaks. 


CONNECTING RODS 


The connecting rods are malleable iron and are inde- 
pendently balanced. The crankshaft end of the con- 
necting rod incorporates a two-piece bearing insert. The 


number stamped onto the removeable bearing cap and 


onto the adjacent machined surface of the rod corre- 
sponds to the associated cylinder (fig. lB-130). The pis- 
ton end of the rod is connected to the piston with a 2000 
pound (8.9 kN) press-fitted piston pin. 
Have the connecting rod alignment checked by a com- 
petent machine shop whenever engine wear patterns or· 


damage indicates probable rod misalignment. Always 
replace bent connecting rods. 


Connecting Rod Side Clearance Measurement 


(1) Rotate crankshaft to position where connecting 


rod journal is at bottom of stroke. 
(2) Insert snug fitting feeler gauge between con- 
necting rods (fig. lB-131). 


Fig. 1 B-131 
Connecting Rod Sida Claaranca Measurement 


(3) Compare feeler gauge measurement to specified 
clearance. Replace rods that are not within specifi- 
cations. 


Connecting Rod Bearings 


The connecting rod bearings are precision-type steel- 
backed aluminum alloy inserts. The connecting rod 
bearing inserts are selectively fitted to their respective 
journals to obtain the desired operating clearance. In 
production, the select fit is obtained by using various 
sized color coded bearing inserts as listed in the Bearing 
Fitting Chart. The bearing color code appears on the 
edge of the insert. 


NOTE: Bearing size is not stamped on production 


inserts. 


The rod journal size is identified in production by a 
color coded paint mark on the adjacent cheek or counter- 
weight toward the flanged (rear) end of the crankshaft. 
Refer to color codes listed in the Bearing Fitting Chart 
to identify journal size and select the correct bearing 


inserts to obtain correct clearances. 


CAUTION: Never use a pair of bearing inserts that are 


greater than 0.001-inch (0.025 mm) difference in size. 


When required, different sized upper and lower bear- 


ing inserts may be used as a pair. A standard size insert 
is sometimes used in combitlation with a 0.001-inch 


(0.025 mm) undersize insert to reduce clearance by 
0.0005 inch or 112 thousandth of an inch (0.013 mm). 
Example: 


Insert 
Correct 
Incorrect 


Upper 
Standard 
Standard 


Lower 
0.001-inch (0.025mm) 0.002-inch (0.051mm) 
undersize 
undersize 
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Connecting Rod Bearing Fitting Chart 


304 • 360 CID Engines 


Crankshatt Connecting Rot Journal 
Bearing Color Coda 
Color Code and Diameter in Inches 
(Journal Sizal 
Upp• Insert Size 
lower Insert Size 


Yellow 
-2.0955 to 2.0948 
Yellow - 
Standard 
Yellow - 
Standard 
(53.2257 • 53.2079 mm) (Standard) 
Orange 
-2.0948 to 2.0941 
Yellow - 
Standard 
Black 
- 0.001 ·inch (0.025mm )Undersize 
(53.2079 • 53.1901 mm) (0.0007 Undersize) 
Black 
-2.0941 to 2.0934 
Black 
- 0.010-lnch (0.025mm)Undersize 
Black 
-0.001 ·inch (0.025mm)Undersize 
(53.190! • 53.1723 mm) (O.OOl4 Undersize) 
Red 
-2.0855 to 2.0848 
Red 
- 0.01 O·lnch (0.254mm)Undersize 
Red 
-0.01 O·inch (0.254mm)Undersize 
(52.9717 · 52.9535 mm) (0.010 Undersize) 


Service replacement bearing inserts are available in 
pairs in the following sizes: standard, 0.001-inch (0.025 
mm) undersize, 0.002-inch (0.051 mm) undersize, 0.010- 
inch (0.250 mm) undersize and 0.012-inch (0.305 mm) 
undersize. The size is stamped on the back of service 
replacement inserts. 


NOTE: The 0.002-inch (0.051 mm) and 0.012-inch (0.305 
mm) undersize inserts are not used for production en- 
gine assembly. 


Removal 


Use the following procedure to service connecting rod 
earings with the engine installed in the vehicle. 
(1) Drain engine oil. 


(2) Remove oil pan. 


(3) Rotate crankshaft as required to position two 
connecting rods at a time at bottom of their stroke. 


( 4) Remove bearing caps and lower inserts. 


(5) Remove upper insert by rotating insert out of 
connecting rod. 


NOTE: Do not interchange bearing caps. Connecting 
rod and corresponding cap are stamped with the associ- 
ated cylinder number (fig. lB-130). The numbers are 
located on a machined surface opposite the squirt holes. 


Inspection 


(1) Clean inserts 


(2) Inspect linings and backs of inserts for irregular 
\vear pattern. Note any scraping, stress cracks or dis- 


tortion (fig. lB-132). If bearing has spun in rod, replace 
bearing and connecting rod and inspect crankshaft jour- 
nal for scoring. 
(3) Inspect for material imbedded in linings that 
may indicate abnormal piston, timing gear, distributor 
ear or oil pump gear wear. Figures lB-133 and lB-134 


_.l'pict common score problems. 


(4) Inspect fit of insert locking tab in rod cap. If 
result of inspection indicates that insert tab may have 
been pinched between rod and rod cap, replace upper 
and lower bearing inserts. 


UPPER 
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ALWAYS GREATER 
"; 


ON UPPER BEARING 


LOWER 
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DURING 
INSTALLATION 
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Ag. 18-132 Connecting Rod B11rlng Inspection 


LOWER 
UPPER 
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Fig. 1B·133 
Scoring Caused by Insufficient Lubrication 


(5) Inspect contact area of locking tab. Abnormal 
wear indicates bent tabs or improper installation of 
inserts (fig. lB-135). 


(6) Replace bearing inserts that are damaged or 
worn. 
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Fig. 1 B-134 
Scoring Caused by Foreign Material 


ABNORMAL CONTACT AREA 
DUE TO LOCKING TABS NOT 
FULLY SEATED OR BENT TABS 


Fig. 1 B-135 
Locking Tab Inspection 


Measuring Bearing Clearance with Plastlgage 
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(1) Wipe bearing inserts and rod journal clean. 


(2) Lubricate upper insert and install in rod. 


(3) Place strip of Plastigage across full width of 


lower insert at center of bearing cap. Lower insert must 


be dry. 


( 4) Install bearing cap on connecting rod and 


tighten retaining nuts with 33 foot-pounds (45 .N•m) 
torque. 


NOTE: Do not rotate crankshaft. Plastigage will shift, 


resulting in inaccurate indication. Plastigage must not 
crumble. If brittle, obtain fresh stock. 


(5) Remove bearing cap and determine amount of 


clearance by measuring width of compressed Plastigage 


with scale on Plastigage envelope (fig. lB-136). 
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Fig. 1 B-136 
Connecting Rod Bearing Cleannce 
Mmurement with Plastlgage 
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(6) If correct clearance is indicated, bearing fitting 


is not necessary. Remove Plastigage from crankshaft 
journal and bearing and proceed to Installation. 


NOTE: Traces of Plastigage left on bearing surfaces 
will dissolve in hot engine oil after engine is operating. 


(7) If oil clearance exceeds specification, install 


0.001-inch (0.025 mm) undersize bearing inserts and 
measure clearance as described in steps (1) through (5) 


above. 


NOTE: The measured clearance with 0.001-inch (0.025 


mm) undersize bearing inserts installed u:ill determine 


if a pair of 0.001-inch (0.025 mrn) undersize inserts or 


some other combination are needed to pro1;ide the cor- 
rect clearance. For example, if the initial clearance was 


0.003 inch (0.076 mm), 0.001-inch (0.025 mm) undersize 
inserts will reduce the clearance by 0.001 inch (0.025 
mm). The oil clearance will be 0.002 inch (0.051 mm) and 
within specification. A combination of a 0.002-inch 


(0.051 mm) undersize insert and a 0.001-inch (0. 025 mm) 


undersize insert ·will reduce the clearance an additional 
0.0005 inch (0.013 mm). The oil clearance 1.cill then be 


0.0015 inch (0.038 mm). 


CAlJTION: Nei•er use n co mbination of inserts that 


differ more than one beari11g size as n pair. For example. 
do not use a standard upper and a 0.002-inch (0.051 mm) 


undersize lower insert. 


(8) If oil clearance exceeds specification when 0.002- 


inch (0.051 mm) undersize inserts are installed, measure 
diameter of connecting rod journal with micrometer. If 
journal diameter is correct, inside diameter of con- 
necting rod is incorrect and rod must be replaced. 


Measuring Connecting Rod Journal wllh Micrometer 


NOTE: If the journal diameter does not conform to the 
specification, it may have been ground 0.010-inch (0.254 
mm) or more undersize. 


( 


If journal diameter is incorrect, replace crankshaft or 


ind journal to accept the appropriate undersized bear- 


mg insert pair. 


(1) Wipe connecting rod journal clean. 


(2) Use micrometer to measure journal diameter at 
two locations 90 degrees apart at each end of journal. 


Note difference between maximum and minimum 
diameters. 


(3) Refer to Specifications for maximum allowable 


taper and out-of-roundness. If any rod journal dimen- 
sion is not within specification, replace crankshaft or 


recondition crankshaft journals and fit with appropriate 
undersize bearing inserts. 
( 4) Compare largest diameter measurement with 
journal diameters listed in Bearing Fitting Chart. 


(5) Select bearing insert pair required to provide 


specified bearing clearance. 


NOTE: Always measure clearance with Plastigage af- 
ter installing replacement bearing inserts. Also, meas- 
ure the clearance of each journal after installing a 


crankshaft kit (crankshaft supplied with bearings). 
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CAUTION: Use care when rotating the crankshaft 
with bearing caps removed. Ensure the connecting rod 
bolts do not accidentally come in contact with the rod 


·purnals and scratch the surface finish, which can cause 


oearing failure. Short pieces of rubber hose slipped over 


the rod bolts will provide protection during installation. 


(1) Rotate crankshaft to position connecting rod 


journal at bottom of stroke. 


(2) Lubricate bearing surface of each insert with _ 


clean engine oil. 


(3) Install bearing inserts, cap and retaining nuts. 


Tighten with 33 foot-pounds (45 N•m) torque. 


(4) Install oil pan using replacement gaskets and 
seals. Tighten drain plug securely. 


(5) Fill crankcase to specified level with clean en- 
gine lube oil. 


PISTONS 


The pistons used with all eight-cylinder engines are 
aluminum alloy Autothermic pistons. They are steel 


reinforced for strength and to control expansion. 
The pistons are cam-ground and are elliptical in 
shape. The ring belt area contains three piston rings: 


two compression rings and one oil control ring located 
above the piston pin. 
The piston pin boss is offset from the piston centerline 


so that it is nearer the thrust side of the piston. This 


minimizes piston slap. 
To ensure correct installation of the pistons in the 
ore, two notches are cast in the top perimeter of the 
;Jistons for both the 304 (5 liter) and 360 (6 liter) CID 
engines. The notches must face forward when installed 
(fig. lB-137). 
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Fig. 1 B-137 
lnstalllng Piston Assambly Into Cylinder Bore 


Piston Measurements 


Micrometer Method 


(1) Use inside micrometer to measure cylinder bore 


inside diameter at location 2 5/16 inches (59 mm) below 


top of bore and crosswise to block. 


(2) Measure outside diameter of piston. 


NOTE: Pistons are cam ground and must be measured 
at a right angle (90 degrees) to piston pin at centerline of 
pin (fig. IB-138). 


(3) Difference between cylinder bore diameter and 


piston diameter dimensions is piston-to-bore clearance. 


Ref er to Specifications. 


Feeler Gauge Method 


(1) Remove rings from piston. 


(2) Insert long 0.0005-inch (0.013 mm) feel er gauge 


into cylinder bore. 


(3) Insert piston (top first) into cylinder bore along- 


side feeler gauge. With entire piston inserted in cylinder 
bore, piston should not bind against feel er gauge. 
(4) Repeat steps (2) and (3) above with long 0.002- 


inch (0.051 mm) feeler gauge. Piston should bind. 
- 


If the piston binds on the 0.0005-inch (0.013 mm) feel- 
er gauge, either the piston is too large or the cylinder 
bore is too small. If the piston does not bind on the 0.002- 


inch (0.051 mm) feeler gauge, the piston may be en- 


larged by knurling or shot-peening. Replace any piston 


that is 0.004-inch (0.102 mm) or more undersize. 
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Fig. 18-138 
Piston M11111rem1nt1 


Piston Rings 


The top compression ring is constructed of moly-filled 


iron. The second compression ring is constructed of cast- 
iron. The oil control ring has a three-piece steel design. 


Ring Measurements 


CAUTION: Do not remove metal from grooves or 


lands. This will change ring groove clearances and will 


des troy ring-to-land seating. 


(1) Clean carbon deposits from all ring grooves. En- 


sure oil drain openings in oil ring grooves and pin boss 
are open. 


(2) Measure ring side clearance with correct size 


feel er gauge that fits snugly between ring land and ring. 
Slide ring around groove. It must slide freely around 
circumference of groove (fig. lB-139). Refer to Specifica- 


tions for correct ring side clearance. 


(3) Place ring in cylinder bore. Use inverted piston 
to push ring down near lower end of ring travel area. 
Measure ring gap (clearance) with feeler gauge fitted 
snugly in ring opening (fig. lB-140). Refer to 
Specifications. 


NOTE: Insert each compression ring (not oil control 
rings) in its respective cylinder bore and measure end 
gap. 


Ag. 18-139 
Ring Side Clearance Measurement 
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NOTE: Ensure top and bottom compression rings are 


installed properly. Ideally, ring gaps should be spaced 


180 degrees from each other. Correct ring gap spacing is 
depicted in figure lB-141. 


(1) Install oil control rings according to instructions 


in package. Roll upper and lower rails into place without 
use of tool (fig. lB-142). 


Ag. 18-140 
Campr1111lo11 Ring Gip M1111ur11m11nt 


c 


I 
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Fig. 1 B-141 
Ring Gap Spacing 
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Fig. 1 B-142 
lnstalllng 011 Control Ring Upper and Lower Rills 


(2) Install bottom compression ring using ring in- 
taller to expand ring around piston (fig. lB-143). 


NOTE: Ensure top and bottom compression rings are 
installed 1,cith top side up. Figure lB-144 illllStrates typi- 
cal 1i11g marks that indicate the top side of the ring. 
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Fig. 1 B-143 
Compression Ring lnst1ll1tlon 
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Ag. 1 B-144 
Typical Comprwlon Ring M1rts 


(3) Install top compression ring using ring installer 


to expand ring around piston (fig. lB-143). 


Piston Pins 


The piston pins are pressed into the rods with 2000 
pounds force (8900 N) and do not require a retaining 


device. 


RemoVll 


(1) Using Piston Pin Remover Tool J-21872 and ar- 


bor press, place piston on Remover Support Tool J. 


21872-1 (fig. lB-145). 


(2) Use Piloted Driver Tool J-21872-3 to press pin 


completely out of piston and connecting rod. )iote posi- 


tion of pin through gauge window of remover support 
tool. 


Pin Fitting 


(1) Inspect piston and connecting rod bores for 


nicks and burrs. Replace rod and piston if necessary. 


NOTE: Never reuse a piston pin after it has been 
pressed in and out of a connecting rod. 


(2) With pin removed from piston and connecting 
rod, clean and dry piston pin bores. 
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Fig. 1 B-145 
Piston Pin Removal ind ln1t1llatlon 
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(3) Position piston so that pin bore is in vertical 
position. Insert replacement pin in bore. At room tem- 
perature, replacement pin should slide completely 
through piston bore without forcing. 


(4) Replace piston if pin jams in bore. 


lnstallatlon 


(1) Position piston and connecting rod so that piston 
notches will face forward and rod squirt hole will face 


inward when assembly is installed in engine. 


(2) Place Pin Pilot Tool J-21872-2 through piston 
and connecting rod pin bores (fig. lB-145). 


(3) Place pin pilot, piston and connecting rod on 
Support Tool J-21872-1. 


( 4) Insert piston pin into piston pin bore and into 
connecting rod pin bore. 


(5) Insert Piloted Driver Tool J-21872-3 into piston 
pin. 


(6) Use arbor press to press piston pin through con- 
necting rod and piston bores until pin pilot indexes with 
mark on support. 


NOTE: The piston pin requires 2000 pounds force (8900 


NJ for installation. If insuffici,ent force is required to 
press piston 'pin into connecting rod, or if rod slides 
along -pin, replace connecting rod. 


(7) Remove piston and connecting rod assembly 
from press. Pin should be centered in rod ±1/32 inch 


(0.787 mm). 


CRANKSHAFT 


The crankshaft for eight-cylinder engines is counter- ( 


weighted and balanced independently. The associated 
components for the crankshaft are also individually bal- 
anced, then the complete assembly is balanced as a unit. 
Service replacement vibration dampers, crankshafts, 
flywheels, drive plates and torque converters may be 
replaced without rebalancing the entire assembly. 


, The crankshaft has five main bearing journals and 
four connecting rod bearing journals. The end thrust is 
controlled by the No. 3 main bearing. 
The rear main bearing oil seal is shielded from expo- 
sure to excessive oil by a slinger that is machined in- 


tegral with the crankshaft. 


Removal and lnstallatlon 


Replace crankshafts that are damaged or worn be- - 


yond feasible reconditioning. Use the procedures out- 
lined within Cylinder Block to remove and install a 
crankshaft. 


NOTE: Scribe mark the torque converter and drive 
plate prior to crankshaft removal. Install in the same 


position dunng assembly. 


Crankshaft End Play Measurement 


Crankshaft end play is controlled by the No. 3 main 
bearing, which is flanged for this purpose. 


(1) Attach dial indicator to crankcase adjacent to 


No. 3 main bearing. 


(2) Set dial indicator stem on face of adjacent 
counterweight (fig. lB-146). 


(3) Pry crankshaft fore and aft. 


(4) Note dial indicator. End play is difference be- 


tween high and low measurements. Refer to 
Specifications 


/ 
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Ag. 1 B-146 Cnnklb1ft End Pl1y M111ur1a11nt 
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(5! If end play is not within specification, inspect 
crankshaft thrust faces for wear. If no wear is apparent, 
eplace )J°o. 3 (thrust) main bearing inserts and measure 


end piay. If end play is not within specification, replace 


crankshaft. 


NOTE: When installing the No. 3 (thrust) main bearing 


i11serts. pry the crankshaft fore and aft to align the 
thrust faces of the bearing inserts before final 


tightening. 


Crankshaft Main Bearings 


The main bearing inserts are steel-backed aluminum- 


tin lined. Optional bearing inserts are available with 


overplated copper-lead linings. The main bearing caps 
are numbered 1 through 5, front to rear, with an arrow 


to indicate the forward position. The upper main bear- 


ing insert surfaces are grooved. The lower insert sur- 


faces are smooth. 
Each bearing insert pair is selectively fitted to its 


respective journal to obtain the desired operating oil 


clearance. In production, the select fit is obtained by 
using various-sized color-coded main bearing inserts as 


listed in the Main Bearing Fitting Chart. The bearing 


color code appears on the edge of the insert. 


NOTE: The bearing size is not stamped on production 


iserts. 


The main bearing journal diameter is identified in 
production by a color-coded paint mark on the adjacent 


cheek toward the flanged (rear) end of the crankshaft, 


except for the rear main journal. The paint mark that 
identifies the rear main journal diameter is on the 


crankshaft rear flange. 


Refer to the Main Bearing Fitting Chart to select the 
proper bearing inserts to obtain the specified bearing 


clearance. The correct clearance is 0.0015 to 0.0020 inch 


(0.038 to 0.051 mm) for No. 1 through No. 4 main bear- 


ings and 0.0025 to 0.0030 inch (0.064 to 0.076 mm) for the 
rear main bearing. 
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When required, use different sized upper and !owe!'" 


bearing inserts as a pair. Gse a standard size upper 


insert in combination with a 0.001-inch (0.025 mm) ;_m- 


dersize lower insert to reduce the clearance by 0.0005 
inch or 1/2 thousandth of an inch (0.013 mm). 


Example: 


Insert 
Correct 
Incorrect 


Upper 
Standard 
Standard 


Lower 
0.002-inch (0.051 mm) 0.001-inch (0.025 mm ) 


undersize 
undersize 


70242 


NOTE: When installing upper and lower inserts having 


diflerent sizes. install undersize inserts either all on the 
top (upper) or all on the bottom (lower). 1Vei·er use bear- 


ing inserts in combination il'ith greater than 0.001-inch - 


(0.025 mm) difference in size. 


Service replacement main bearing inserts are avail- 
able as pairs in the following sizes: standard, 0.001-inch 


(0.025 mm) undersize, 0.002-inch (0.051 mm) undersize, 


0.010-inch (0.250 mm) undersize, and 0.012-inch (0.305 
mm) undersize. The bearing size is stamped on the back 
of service replacement inserts. 


NOTE: The 0.012-inch (0.305 mrn) undersize insert is 


not used for production engine assembly. 


Removal 


The following procedure can be used when the engine 
is installed in the vehicle. 


(1) Drain engine oil and remove oil pan. 


(2) Remove main bearing cap and lower insert. 


(3) Remove lower insert from bearing cap. 


(4) Remove upper insert by loosening all other bear- 
ing caps and inserting tool fabricated from cotter pin 


approximately 1/ 2-inch (14 mm) into crankshaft oil 


hole. Fabricate cotter pin as depicted in figure lB-147. 


Main Bearing Fitting Chart 


Yellow 


Orange 


Black 


Green 


Red 


Crankshaft Main Bearing Journal 
Color Code and Diameter in 


Inches (Journal Size) 


-2. 7489 to 2. 7484 


(69. 8220.69.8093mm I (Standard) 
-2.7484 to 2.7479 


(69.8093-69. 7966mm) (0.0005 Undersize) 
-2.7479 to 2.7474 


(69. 7966-69. 7839mm) (0.001 Undersizel 


-2.7474 to 2.7469 


(69. 7839-69. 7712mm){0.0015 Undersize) 
-2. 7389 to 2. 7384 


(69.5680.69.5553mm) (0.010 Undersizel 


Yellow 


Yellow 


Black 


Black 


Red 


Bearing Color Code 


Upper Insert Size 


-Standard 
Yellow 


-Standard 
Black 


0.001 ·inch ( .025mm l U ndersize 
Black 


0.001 ·inch(.025mml Undersize 
Green 


0.010-inch(.254mml Undersize 
Red 


Lower Insert Size 


-Standard 
I 


0.001 ·inch(0.025mm) Undersize. 
1 


1 


0.001-inch(0.025mm) Undersize 


0.002-inch(0.051mmi Unders1ze 


0.010-inch(0.254mml Unders1ze 


60273 
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Fig. 1B-147 
Fabricated Upper Main B11rlng Insert RemoHI Tool 


(5) With cotter pin in place, rotate crankshaft so 
that upper bearing insert is rotated in direction of its 
locking tab. 
(6) Remove remaining bearings in same manner as 
outlined above. 


Inspection 


(1) Wipe inserts clean and inspect for abnormal 


wear patterns and for metal or other foreign material 


imbedded in lining. Normal main bearing insert wear 
patterns are illustrated in figure lB-148. 


LOWER 


... - 
, 


HEAVIER WEAR 
PATTERN ON 
LOWER BEARING 


; 60762 


Fig. 1 B-148 
Normal Main Bearing Insert Wear Patterns 


NOTE: If any of the crankshaft journals are scored, 


remove the engine for crankshaft repair. 


(2) Inspect back of inserts for fractures, scrapings 
or irregular wear patterns. 


(3) Inspect upper insert locking tabs for damage. 


( 4) Replace all damaged or worn bearing inserts. 


Measuring Main Bearing Claaranca with Plastlgaga !Crankshaft Installed) 


(1) Support weight ~f crankshaft with jack placed ( ' 


under counterweight adjacent to journal being 


1 


measured. 


NOTE: Measure clearance of one bearing at a time. 
ALL other bearing caps must remain tighte'11.ed. 


(2) Remove main bearing cap and lower insert. 


(3) Wipe insert and exposed portion of crankshaft 


journal clean. 


(4) Place strip of Plastigage across full width of 
bearing insert. 


NOTE: Plastigage must not crumble. If brittle, obtain 


fresh stock. 


(5) Install bearing cap and tighten retaining screws 
with 100 foot-pounds (136 N•m) torque. 


NOTE: Do not rotate crankshaft. Plastigage will shifi, 
resulting in inaccurate indication. 


(6) Remove bearing cap and determine amount of 
clearance by measuring width of compressed Plastigage 
with scale on Plastigage envelope. Correct clearance is 
0.0015 to 0.0020 inch (0.038 to 0.051 mm) for No. 1 
through No. 4 main bearings and 0.0025 to 0.003 inch 


(0.064 to 0.076 mm) for rear main bearing (fig. lB-149). 


SCALE 
~ 


COMPRESSED 
PLASTIGAGE 
41917 


Fig. 18-149 
Manuring Main Bmlng Clearance with Plutlgaga 


NOTE: The compressed Plastigage should maintain 
the same size across the entire width of the insert. If the 


size varies, this may indicate either a tapered journal or 


foreign material trapped behind the insert. 


(7) If correct clearance is indicated, bearing replace- 
ment is not necessary. Remove Plastigage from crank- 
shaft and insert. Proceed to Installation. 
( 


NOTE: Small pieces of Plastiqage may remain on in- ' -. 


sert or journal surfaces. If so. they ~cill dissolt·e in hot 


engine oil when the engine is operated. 


(8) If oil clearance exceeds specification, install pair 
of 0.001-inch (0.025 mm) undersize bearing inserts and 
easure clearance as described in steps (3) through (6) 
above. 
(9) Clearance measured with 0.001-inch (0.025 mm) 
undersize inserts installed will determine if pair of 
0.001-inch (0.025 mm) undersize inserts or some other 
size combination will provide correct clearance. For ex- 
ample, if clearance was 0.0035-inch (0.089 mm) origi- 
nally, a pair of 0.001-inch (0.025 mm) undersize inserts 
will reduce clearance by 0.001 inch (0.025 mm). Oil clear- 
ance will be 0.0025 inch (0.064 mm) and within specifica- 
tion. Combination of 0.002-inch (0.051 mm) undersize 


insert and 0.001-inch (0.025 mm) undersize insert will 
reduce this clearance additional 0.0005 inch (0,013 mm) 
and oil clearance will be 0.002 inch (0.051 mm). 


CAUTION: Never use a combination of inserts that 
have a difference of more than one bearing size. For 
example, do not use a standard upper and 0.002-inch 


(0.051 mm) undersize lower insert. 


(10) If oil clearance exceeds specification with pair of 
0.002-inch (0.051 mm) undersize inserts, measure crank- 
shaft journal diameter with micrometer. Refer to Speci- 
fications. If journal diameter is correct, crankshaft bore 
in cylinder block may be misaligned, which requires 
cylinder block replacement. If journal diameter is in- 
rrect, replace or grind crankshaft to standard 


.ndersize. 


lnstallatlon 


(1) Lubricate journal contact surface of each insert 


with clean engine oil. 


(2) Loosen all main bearing caps. 


(3) Install main bearing upper insert(s). 


(4) Install main bearing cap(s) and lower insert(s). 
Tighten retaining screws evenly with 100 foot-pounds 


(136 N•m) torque in steps of 30, 60, 90 and 100 foot- 
pounds ( 41, 81, 122 and 136 N•m) torque. Rotate crank- 
shaft after each tightening step to determine if it rotates 
freely. If it does not rotate freely, examine inserts for 
proper installation and size. 


(5) Install oil pan using replacement gaskets and 


seals. Tighten drain plug securely. 
(6) Fill crankcase to specified level with clean lube 
oil. 


Measuring Main Bearing Journals with Micrometer (Crankshaft 
Removed I 


(1) Wipe main bearing journals clean. 


(2) ~1easure each journal diameter with microme- 


~ r. Note difference between maximum and minimum 
diameters of each journal. 


(3) Ref er to Specifications for maximum allowable 


taper and out-of-roundness. 
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(4) Compare measured largest diameter dimensions 
with journal diameter dimensions listed in Main Bear- 
ing Fitting Chart. 


(5) Select insert pairs that will provide specified 
bearing clearance. Correct clearance is 0.0015 to 0.0020 
inch (0.038 to 0.051 mm) for No. 1 through No. 4 main 
bearings and 0.0025 to 0.0030 inch (0.064 to 0.076 mm) 


for rear main bearing. 


Rear Main Bearing 011 Seal 


The rear main bearing oil seal consists of a two-piece 
neoprene single lip seal. Correct installation of the seal 


is required for leak-free engine operation. 


Removal 


(1) Drain engine oil. 


(2) Remove starter motor. 


(3) Remove oil pan. 
(4) Remove oil pan front and rear neoprene oil 
seals. 


(5) Remove oil pan side gaskets. · 


(6) Thoroughly clean gasket mating surfaces of oil 
pan and engine block. Remo\·e all sludge and residue 
from oil pan sump. 
(7) Remove rear main bearing cap. 
(8) Remove and discard lower seal. 


NOTE: To ensure leak-free operation, always replace 


the upper and lower seal halves as a pair. 


(9) Clean main bearing cap thoroughly to remove 
all sealer. 


(10) Loosen all remaining main bearing capscrews. 


(11) Use brass drift and hammer to tap upper seal 
half until sufficient portion of seal is protruding to per- 
mit pulling seal out completely. 


I nstallatlon 


(1) Wipe crankshaft seal surface area clean and ap- 
ply light film of oil. 


(2) Coat block contact surface area of replacement 
upper seal half with soap and lip of seal with clean 
engine oil (fig. lB-150). 


(3) Insert upper seal half into engine block. 


NOTE: The lip of the seal must face the f ront of the 


engine. 


(4) Coat both sides of replacement lower seal half 
end tabs with Jeep Gasket-in-a-Tube (RTV silicone), or 
equivalent. Do not apply sealer to lip of seal. 


(5) Coat outer curved surface of lower seal half with 


soap and lip of seal with clean engine oil. 


(6) Insert seal into cap recess and seat firmly. 
(7) Apply Jeep Gasket-in-a-Tube (RTV silicone), or 
equivalent, to both chamfered .:dges of rear main bear- 
ing cap. 
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Fig. 1 B-150 Rear M1ln 011 S11l lnst1ll1tlon 


CAUTION: Do not apply sealer to the cylinder block 
mating surface of the rear main cap because bearing 
clearance could be affected. 


(8) Tighten all main bearing capscrews with 100 
foot-pounds (136 N•m) torque. 
(9) Install oil pan using replacement gaskets and 
seals. Tighten drain plug securely. 
(10) Install starter motor. 


(11) Fill crankcase to specified level with clean en- 
gine lube oil. 


VIBRATION DAMPER AND PULLEY 


The vibration damper is balanced independently and 
then rebalanced as part of the complete crankshaft 
assembly. 
Do not attempt to duplicate original vibration 
damper balance holes when installing a service re- 
placement damper. The vibration damper is not repair- 
able and is serviced only as a complete assembly. 


Removal 


(1) Loosen damper retaining screw. 
(2) Loosen alternator drive belt. 


(3) Loosen air conditioner compressor drive belt, if 
equipped, and move aside. 


(4) Loosen power steering pump drive belt, if equip- 
ped, and move aside. 


(5) Remove damper pulley retaining bolts. Remove 
damper pulley from damper. 


(6) Remove damper retaining screw and washer 
and loosely install screw to prevent damage to screw 
threads when removal tool is used. 


(7) Use Vibration Damper Removal Tool J-21791 to 
remove damper from crankshaft (fig. lB-151). 


60125 


Ag. 18-151 
Vlbntlon D1mpar RamoV1I 


lnstallatlon 


(1) Polish damper hub with crocus cloth to prevent 
seal damage. 
(2) Apply light film of engine oil to seal contact 
surface area of damper. 


(3) Align key slot in damper hub with crankshaft 
key way. 


(4) Position damper on end of crankshaft. 
(5) Lubricate screw threads and washer with engine 
oil. 
(6) Install damper retaining screw and washer and 
tighten with 90 foot-pounds (122 N•m) torque. 


NOTE: If crankshaft turns before specified torque is 


attained, proceed with belt installation. With belts in- 


stalled, tighten damper retaining screw with 90 foot- 
pounds (122 Nem) torque. 


(7) Install damper pulley and retaining bolts. 
Tighten bolts with 30 foot-pounds (41 N•m) torque. 


(8) Install drive belts and adjust to specified ten- 
sion. Refer to Chapter lC-Cooling Systems. 


FLYWHEEUDRIVE PLATE AND RING GEAR ASSEMBLY 


The ring gear can be removed only from engines use<1.' 


with manual transmissions. With automatic transmis- 
sions, the ring gear is welded to and balanced as part of 
the drive plate and is not removeable. 


( 


Ring Gaar Replacement-Manual Transmission !Flywheel 
Removed) 


(1) Place flywheel on arbor press with steel blocks 
equally spaced around perimeter and under ring gear. 


(2) Press flywheel down through ring gear. 


NOTE: The ring gear can also be removed by breaking 
it with a chisel. 


(3) Apply heat tp expand inside perimeter of re- 
placement ring gear. 
( 4) Press replacement ring gear onto flywheel. 


NOTE: The flywheel is balanced as an individual com- 
ponent and also as part of the crankshaft assembly. Do 
not attempt to duplicate original flywheel balance holes 
when installing a service replaceme1it. 


CYLINDER BLOCK 


Disassembly 


(1) Drain engine oil. 
(2) Remove engine assembly from vehicle as out- 
lined in Engine Removal. 
(3) Use engine stand to support engine assembly. 
(4) Remove distributor. 
· 


(5) Remove cylinder head covers and gaskets. 
(6) Remove bridge and pivot assemblies and rocker 
arms. Alternately loosen capscrews, one turn at a time, 
to avoid damaging bridge. 
(7) Remove push rods. 


NOTE: Retain bridges, pivots, rocker arms, push rods 
and tappets in cylinder sets to facilitate installation in 
original locations. 


(8) Remove intake manifold assembly. 
(9) Remove valve tappets. 
(10) Remove cylinder heads and gaskets. 


(11) Position pistons, one at a time, near bottom of 
stroke. Use ridge reamer to remove ridge, if any, from 
top end of cylinder walls. 


(12) Loosen all drive belts. Remove power steering 
pump, air pump and air conditioner compressor, if 
equipped. 
(13) Remove damper pulley and vibration damper. 


(14) Remove timing case cover. 
(15) Remove oil pan. 
(16) Remove camshaft. 
(17) Remove connecting rod bearing caps and inserts 
ana retain in same order as removed. 


TOTE: Connecting rods and caps are stamped with the 
a.umber of the associated cylinder. 


(18) Remove connecting rod and piston assemblies 
through top of cylinder bores. Ensure that connecting 
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rod bolts do not scratch connecting rod journals or cylin- 
der walls. Short pieces of rubber hose slipped over rod 
bolts will pro\·ide protection during removal. 


(19) Remo\·e oil pickup tube and screen assembly. 


(20) Remo\·e main bearing caps and inserts. 


(21) RemoYe crankshaft. 


Cylinder Bore Reconditioning 


Cylinder Bore Measurement 


Use a bore gauge to measure the cylinder bores (fig. 
lB-152). If a bore gauge is not available, use an inside . 


micrometer. 


80304 


Fig. 1 B-152 
Measuring Cylinder Bore with Bora Gauge 


(1) ;\leasure cylinder bore crosswise to block near 


top of bore. Repeat measurement at bottom of bore. 


(2) Determine taper by subtracting smaller dimen- 
sion from larger dimension. 


(3) Turn measuring device 120° and repeat step (1). 
Then turn another 120° and repeat measurements. 


(4) Determine out-of-roundness by comparing dif- 
ference between measurements taken 120° apart. 
If the cylinder taper does not exceed 0.005 inch (0.127 
mm) and the out-of-roundness does not exceed 0.003 
inch (0.076 mm j, true the cylinder bore by honing. If the 
cylinder taper or out-of-round condition exceeds these 
limits, bore and then hone cylinder for an oversize 
piston. 
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Resurfacing Cylinder Bora 


CAUTION: Do not use rigid type hones to remove cyl- 


inder glaze. A slight amount of taper always exists in 


cylinder walls after the engine has been in service for a 
period of time. 


(1) Use expanding hone to true cylinder bore and to 
remove glaze for faster ring seating. Move hone up and 


down at sufficient speed to produce uniform 60° angle 


crosshatch pattern on the cylinder walls. Do not use 
more than ten strokes per cylinder. A stroke is one 


down-and-up motion. 


CAUTION: Protect engine bearings and lubrication 


system ji·om. abrasives. 


(2) Scrub cylinder bores clean with solution of hot 


water and detergent. 


(3) Immediately apply light engine oil to cylinder 
walls. Wipe with clean, lint-free cloth. 


NOTE: If crankshaft is not rernoved from block, cover 
connecting rod journals with clean cloths during clean- 
ing operation. 


Assembly 


(1) Install and lubricate upper main bearing inserts 


and rear main upper seal half. Lubricate seal lip. 


(2) Install crankshaft. 


(3) Install main bearing caps and inserts. If replace- 


ment bearings are installed, measure each bearing clear- 


ance with Plastigage. 


( 4) Install replacement oil pickup tube and screen 
assembly. Do not attempt to install original pickup tube. 
Ensure plastic button is inserted in bottom of replace- 
ment screen. 


(5) Install camshaft. 


(6) Position piston rings on pistons. Refer to Piston 
Rings for procedure. 


(7) Lubricate piston and ring surfaces with clean 


engine oil. 


(8) Use piston ring compressor tool to install con- 


necting rod and piston assemblies through top of cylin- 
der bores. Ensure that connecting rod bolts do not 


scratch connecting rod journals or cylinder walls. Short 
lengths of rubber hose slipped over connecting rod bolts ( " · 


will provide protection during installation. 
\ 


(9) Install connecting rod bearing caps and inserts 
in same location as removed. Tighten nuts with 33 foot- 


pounds (45 N•m) torque. 
(10) Install camshaft and crankshaft sprockets and 
timing chain as an assembly. 


(11) Install timing case cover and gaskets. Ref er to 
Timiilg Case Cover for procedure. 


(12) Install engine oil pan using replacement gaskets 
and seals. Tighten drain plug securely. 


(13) Install vibration damper and damper pulley. 


(14) Install cylinder heads with replacement gaskets. 


(15) Install valve tappets. 


(16) Install 
intake 
manifold with 
replacement 
gasket. 


(17) Install push rods. 


(18) Install rocker arms and bridge and pivot assem- 
blies. Loosely install capscrews through each bridge and 
then alternately tighten capscrews, one turn at a time, 


to avoid damaging bridge. Tighten capscrews with 19 
foot-pounds (26 N•m) torque. 


(19) Turn crankshaft to position No. 1 piston at TDC 


on compression stroke. 


(20) Reseal and install cylinder head covers. 


(21) Install power steering pump, air pump and air 


conditioner compressor. 


(22) Install distributor. 


(a) Point rotor at No. 1 spark plug firing 


position. 


(b) Turn oil pump drive shaft with long screw 


driver to engage with distributor shaft. 


(c) With rotor pointing at No. 1 spark plug fir- 
ing position, rotate distributor housing counter- 
clockwise until leading edge of trigger wheel segment is 
aligned with center of sensor. Tighten distributor hold- 


down clainp. 


NOTE: When engine is installed and operating, check 
ignition timing as outlined in Chapter IA-General 


Service and Diagnosis. 


(23) Remove engine from stand. 


(24) Install engine assembly as outlined in Engine 


Installation. 


( 


Bore 


304 
360 


Stroke 


304 
360 


Displacement 


304 . 


360 . . 


Compression Ratio 


304 . 


360 


Compression Pressure 


304 .. 


360 
Maximum Variation Between 
Cylinders . 


Taxable Horsepower 


304 
360 . . 


Camshaft 
Fuel Pump Eccentric Diameter. 


Tappet Clearance 
End Play . 


Bearing Clearance 


Bearing Journal Diameter 


i'Jo. 1 


No. 2 
No . 3 


No. 4 


No. 5 


Maximum Base Circle Runout . 


Cam Lobe Lift 


3041360 


Intake Valve Timing 


Opens 304/360. 


Cl oses 304/360. 


Exhaust Valve Timing 


Opens 304/360. 
Closes 304/360 . 


Valve Overlap 


304/360 


Intake Duration 


304/360 


Exhaust Duration 


304i360 


SPECIFICATIONS 


Eight-Cylinder Engine Specifications 


(USA) 
Inches 


Unless 
Otherwise 
Specified 


3.75 
4.08 


3.44 
3.44 


304 cu .in. 
360 cu.in. 


!METRIC) 


Millimeters 
Unless 
Otherwise 
Specified 


95.25 


103.63 


87.38 


87.38 


5 liter 
6 liter 


8.40:1 
8.25:1 


. 120- 140 psi (min) 82J..1034 kPa 


. 120 - 140 psi (min) 
827-1034 kPa 


30 psi 
206 kPa I 


45.00 


53.27 
33.56 kW 


39.72 kW 


unleaded 


2.182-2.192 
55.423-55.677 


Zero lash (hydraulic tappets) 
Zero (engine operating) 
0.001 -0 .003 
0.0254-0.0762 


(0 .0017-0.0020 (0.0432·0.0508 


preferred) 


2.1195-2.1205 
2.0895-2.0905 


2.0595-2.0605 


2.0295-2.0305 
1 .9995-2.0005 


0.001 


0.266 


preferred) 


53.835-53.861 


53.073-53.099 


52.311-52.337 
51.549-51 .575 


50.787-50.813 
0.0254 


6.7564 


14.750 BTDC 
68.750 BTDC 


56.750 BBDC 
26.750 ATDC 


41.500 


263.500 


263 .500 


Connecting Rods 


Total Weight (less Bearings) 
304/360 
Total length tCenter·to-Centerl 


304/360 
Bearing Clearance . 


Side Clearance . 
Maximum Twist . 


Maximum Bend 


Crankshaft 


End Play 


Main Bearing Journal Diameter 


No. 1. 2. 3, 4 . 


Rear Main ..... 


Main Bearing Journal Width 


304/360 
No. 1 
No. 2 
No. 3 
No.4 
No. 5 


Main Bearing Clearance 


No. 1, 2, 3, 4 
. ... 


Rear Main 


No. 5 . 


Connecting Rod Journal Diameter 


304/360 
. . .. . . 


Connecting Rod Journal Width 


304/360 


Connecting Rod Bearing 


Clearance 


Maximum Taper (All Journals) 
Maximum Out-of-Round 


(All Journals) . 
. . . . . . . 


Cylinder Block 


Deck Height . . 


Deck Clearance 


304/360 


ENGINES 
1 B-99 


(USA) 


Inches 
Unless 
Otherwise 
Specified 


!METRIC) 


Millimeters 
Unless 
Otherwise 
Specified 


681-689 grams 


5.873-5.877 
149.17-149.28 
0.001-0.003 
0.03-0.08 


!0.0020-0.0025 
(0.051-0.064 


preferred I 
preferred) 
0.006-0.018 
0.15-0.46 
0.0005 
0.013 
per inch 
per 25.4 mm 


0.001 
0.03 
per inch 
per 25.4 mm 


0.003-0.008 
0.08-0.20 


2.7474-2 .7489 
69.784-69.822 
2.7464-2.7479 
69.759-69.797 


1 .2635-1 .2695 
32.093-32.25 
1 .246-1 .248 
31 .65-31.70 


1.273·1 .275 
32.33-32.39 


1 .246-1 .248 
31.65-31 .70 
1.215-1.217 
30.86-30.91 


0.001-0.003 
0.03-0.08 


(0.0017-0.0020 
(0.04-0.05 
preferred) 
preferred) 


0.002-0.004 
0.05·0 .1 0 


!0.0025-0.003 
(0.06-0.08 
preferred) 
preferred) 


2.0934-2.0955 
53.1 72-53.266 


1 .998-2.004 
50.75-50.90 


0.001 -0.003 
0.03-0.08 
!0.0020-0.0025 
(0.051-0.064 
preferred) 
preferred I 


0.0005 
0.013 


0.0005 
0.013 


9.205-9.211 
233.81-233 .. 96 


0.0145 
0.368 


!below block) 
!be1ow o:ock) 


60271 A 


18-100 
ENGINES 


Maximum Cylinder Taper . 


Maximum Cylinder Out-of-Round . 


Tappet Bore Diameter . 


Cylinder Block Flatness .... . . 


Cylinder Head 
Combustion Chamber Volume 
304 .. . . . . . 
360 
Valve Arrangement 
Valve Guide ID !Integral) 
Valve Stem-to-Guide Clearance 


Intake Valve Seat Angle . 


Exhaust Valve Seat Angle 
Valve Seat Width . .. . 


Valve Seat Runout .. . 


Cylinder Head Flatness . 


Lubrication System 
Engine Oil Capacity . 


Normal Operating Pressure . ... 


Oil Pressure Relief 
. . . 


Gear-to-Body Clearance . 


Gear End Clearance, Feeler Gauge .. 


Gear End Clearance, Plastigage .. . . 


Pistons 
Weight I Less Pin ) 


304 ...... . 


360 .... .. . 


Piston Pin Bore CL·to Piston Top 
304/360 


Piston-to-Bore Clearance 
304 . 


360 . 


Piston Ring Gap Clearance 
No . 1 and No . 2 


Oil Control Steal Rail 
304 
360 
.. .. ... . 


Piston Ring Side Clearance 
340 
No. 1 . 


Eight-Cylinder Engine Specifications (Continued) 


(USA) 
Inches 
Unless 
Otherwise 
Specified 


0.005 
0.003 
0.9055-0 .9065 
0.001 /1· 
0.002/6 
0.008 lmax) 


(METRIC) 
Millimeters 
Unless 
Otherwise 
Specified 


0.13 
0.08 
22.999-23.025 
0.03/25- 
0.051152 
0.20 {maxJ 


57.42·60.42 cc 
58.62-61 .62 cc 
El-IE-El-IE 
0.3735-0 .3745 
9.487-9 .512 
0.001-0.003 
0.03-0.08 
300 
44.50 
0.040-0 .060 
1.02-1 .52 
0.0025 {max) 
0.064 !max) 
0.001 /1 · 
0.03/25- 
0.002/6 
0.05/ 152 
0.008 (max) 
0.20 (max) 


4 quarts 


!add 1 quart 
with filter 
change) 
13 psi at 
600 rpm 
37-75psi 
at 1600+ rpm 
75 psi !max) 
0.0005-0.0025 


(0 .0005 
preferred) 
0.004-0.008 
(0.008 
preferred) 
0.002-0.008 
(0.002 
preferred) 


1.1-1.12 lbs 
1.32· 1.33 I bs 


1 .599-1 .603 


0.0010-0.0018 


10.0014 
pr'!ferred) 
0.0012-0.0020 


10.0016 
preferred) 


O.Q10-0.020 


(0.010-0.012 
preferred) 


0.010-0.025 
0.01 5-0.045 


10.010-0.020 
preferred) 


0.0015-0.0035 


(0.0015 
preferred) 


3.8 liters 


(add 0.9 liters 
with filter 
change) 


90 kPa at 
600 rpm 
255-517 kPa 
at 1600+ rpm 
517 kPa (r;nax) 
0.013-0.064 
(0.013 
preferred) 
0.010-0.2 
(0.10 
preferred) 


506-510 grams 
601-605 grams 


40.62-40. 72 


0.025-0.46 


(0.035 
preferred) 
0.030-0.051 


10.041 
preferred) 


0.25-0.51 


(0.25-0.305 
preferred) 


0.25-0.64 
0.38-1.14 


(0.25-0.51 
preferred) 


0.038-0.089 


(0.038 


preferred) 


No.2 
........ 


Oil Control 
. . . . . . ... 


360 
No. 1 . . . . ..... . .... 


No . 2 .... 


Oil Control 
. . . .. . . 


Piston Ring Groove Height 
No. 1 and No. 2 . ....... 


Oil Control . .... . .. 


Piston Ring Groove Diameter 
304 
No. 1 and No. 2 
Oil Control 
360 
No. 1 and No. 2 
Oil Control 


Piston Pin Diameter 
304/360 ..... 


Piston Pin Bore Diameter 
304/360 . . . . . . . 


Piston-to-Pin Clearance . . . 


Piston Pin-to-Connecting Rod Fit. . . 


Rocker Arms, Push Rods, and Tappets 
Rocker Arm Ratio 
Push Rod Length . 
Push Rod Diameter 
Hydraulic Tappet Diameter 
Tappet-to-Bore Clearance 


Valves 
Valve Length 


(Tip-to-Gauge Dim. Line) . 


Valve Stem Diameter .... 


Stem-to-Guide Clearance .. 


Intake Valve Head Diameter 
304 
....... . 


360 ... . . . . 


Intake Valve Face Angle . . 


Exhaust Valve Head Diameter 
304 . .. .. ..... . 


360 
. . . . . . 


Exhaust Valve Face Angle 


Valve Springs 
Free Length . 


Spring Tension 
Valve Closed . 


Valve Open 
. 


Inside Diameter (All) 


(USA) 
Inches 
Unless 
Otherwise 
Specified 


0.0015-0.003 


(0.0015 
preferred) 
0.0011 -0.008 


0.0015-0.003 
(0.0015 
preferred) 
0.0015-0.0035 


10.0015 
preferred) 
0.000-0.007 


0.0795-0.0805 
0.1880-0. 1895 


3.328-3.333 
3.329-3.339 


3.624-3.629 
3.624-3.635 


0.9308-0.9313 


0.9288-0 .9298 
0.0003-0.0005 


(0.005 
preferred) 
loose 


2000 lbf 
Press-Fit 


!METRIC) 
Millimeters 
Unless 
Otherwise 
Specified 


0.038-0.076 


(0.038 
preferred) 
0.028 -0.203 


0.038-0.076 
(0.038 
preferred) 
0.038-0.089 


(0.038 
preferred) 
0.000-0.18 


2.019-2.045 
4.775-4.813 


84.53-84.66 
84.56-84.81 


92.05-92. 18 
92.05-92.33 


23 .649-23 .655 


23 .592-23.617 
0.008-0.013 


(0.013 
preferred) 
loose 


8900 N 
Press-Fit 


1.6 : 1 
7.790-7.810 
197.87-198.37 


0.312-0.315 
7.93-8.00 
0.9040-0 .9045 
22.962-22 .974 
0.001-0.0025 
0.025-0.064 


r· 
\ 


4.7895-4.8045 121 .653-122.034 


0.3715-0.3725 
9.436-9.462 
0.001 -0.003 
0.03·0.08 


1.782-1. 792 
45.26-45 .52 


2.020-2.030 
51 .31 -51 .56 
290 


1.401 -1.411 
35.59-35.84 
1.675-1.685 
42.55-42.80 
440 


1.99 
50.55 . 


64-72 lbf 
282-317 N 
at 1. 786 
at 45.36 
i 


202-220 lbf 
889-968 N 
\ 


at 1.356 
at 34.44 
0.948-0.968 
24.08-24.59 
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Torque Specifications 


Service Set-To Torques should be used when assembling componenu. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft-lbs) 
Metric (N·m) 


Service 
Service 
Service 
ln·Use 
Service 
In-Use 
Set· To 
Recheck 
Set· To 
Recheck 
Torque 
Torque 
Torque 
Torque 


Air Injection Tube-to-Manifold 
38 
30·4S 
S2 
41·61 
Air Pump-to-Bracket Pivot Screw 
20 
1S·22 
27 
20-30 
Air Pump Brackets-to-Engine-AC Compressor or Pedestals 
·•· 
25 
18·28 
34 
24-38 
Air Pump Adjusting Strap-to-Pump . 
20 
1S·22 
27 
20-30 
Alternator Pivot Bolt or Nut 
28 
20·3S 
38 
27-47 
Alternator Adjusting Bolt 
18 
1S·20 
24 
20-27 
Alternator Mounting Bracket Bal t·to-Engine 
28 
23·30 
38 
31·41 
Alternator Pivot Mounting Bolt·to-Head 
33 
30·3S 
4S 
41-47 
Slack Heater Nut, T·Screw Type 
20 in-lbs 
17 ·2S in-lbs 
2 
2-3 


Camshaft Gear Retainer Screw 
30 
25·35 
41 
34-47 
Carburetor Adapter-to-Manifold Screws-2V 
14 
12·1 S 
19 
16-20 
Carburetor Holddown Nuts 
14 
12·15 
19 
16-20 


Connecting Rod Bolt Nuts . 
33 
30-35 
45 
41-47 
Crankshaft Pulley-to-Damper 
23 
18·28 
31 
24-38 
Cylinder Head Capscrews 
110 
100-120 
149 
136-163 


Cylinder Head Cover Screws . 
SO in-lbs 
42-S8 in-lbs 
6 
S-7 
Distributor Clamp Screw 
20 
18-24 
18 
14-24 
Drive Plate-to-Converter Screw 
22 
20·2S 
30 
27-34 
EGR Valve-to-Manifold. 
13 
9-18 
18 
12·24 
Exhaust Manifold Screws 
Center (2) . . . .... 
. . ..... 
25 
20-30 
34 
27-41 


Outer (4) ........ 
. . . .. .. 
15 
12-18 
20 
16-24 


Exhaust Pipe-to-Manifold Nuts 
20 
1S·2S 
27 
20-34 
Fan and Hub Assembly Bolts 
18 
12·2S 
24 
16-34 


Flywheel or Drive Plate-to-Crankshaft 
10S 
95-11S 
142 
129-156 


Front Support Cushion Bracket-to-Block Screw 
35 
2S-40 
47 
34-S4 
Front Support Cushion-to-Bracket-to-Frame. 
37 
30-4S 
so 
4H51 


Fuel Pump Screws 
16 
13-19 
22 
18-26 
Idler Pulley Bearing Shaft-to-Bracket Nut 
33 
28-38 
45 
38-S2 
Idler Pulley Bracket-to-Front Cover Nut 
7 
4.9 
9 
5-12 


Intake Manifold Screws . 
43 
37-47 
58 
S0-64 
Main Bearing Capscrews . 
100 
90 -lOS 
136 
122·142 
Oil Pump Cover Screws . 
S5 in-lbs 
45·SS in-lbs 
6 
S-7 


Oil Pan Screws 
1/4 inch· 20. 
7 
5.9 
9 
7-12 
5/ 16 inch· 18 
11 
9·13 
1S 
12·18 
Oil Relief Valve Cap 
28 
22-3S 
38 
30-47 
Power Steering Pump Adapter Screw . 
23 
18-28 
31 
24-38 
Power Steering Pump Bracket Screw 
43 
37.47 
58 
S0-64 
Power Steering Pump Mounting Screw 
28 
2S-3S 
38 
34-4 7 
Rear Crossmember-to·Side Sill Nut . 
30 
20·3S 
41 
27-47 
Rear Insulator Bracket-to-Trans. Screw 
33 
27 ·38 
45 
37·S2 
Rear Support Insulator-to-Bracket Nut 
48 
40-55 
6S 
54-75 
Rear Support Cushion·to·Crossmember Screw Nut 
18 
12-25 
24 
16-34 
Rocker Arm Capscrew 
19 
16·26 
26 
22-3S 
Spark Plugs 
28 
22·33 
38 
30-45 
Starter •',1otor to Converter Housing Screws 
18 
13·2S 
24 
18-34 
Thermostat Housing Screw 
13 
10-18 
18 
14-24 


Throttle Valve Rod Adjusting Screw 
40 in-lbs 
30-50 in4bs 
5 
3-6 
Timing Case Cover·to·Block 
2S 
18·33 
34 
24-4S 


Vi bration Damper Screw (Lubricated) 
90 
80-100 
122 
108-136 


Water Pump Screws .... 
48 in-lbs 
40-SS in-lbs 
5 
5-6 


All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 
Refer to the Standard Torque Specifications and Capscrew Markings Chart in Chapter A of this manual for any toraue specifications not listed above. 
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J-5821 
VALVE LIFTER 
CLEANING TANK 


J-5830 
VALVE GUIDE 
REAMER SET 


0 
-- 


J-22330 
VALVE SEAL 
INSTALLER & 
TESTER 


Eight-Cylinder Engine 
Firing Order 


® ® © 
@ 
C) 


J-21473-1 


Tools 


Four-Cylinder Engine 


J-3049 
VALVE LIFTER 
REMOVER 


CAMSHAFT BUSHING 
REMOVER & INSTALLER 
ADAPTER (USE WITH 
J-21054-1) 


J-6305-11 
CONNECTING ROD 
BOLT GUIDE SET 


J-8101 
VALVE GUIDE 
CLEANING TOOL 


J-5569 
PISTON RING 
COMPRESSOR 
(4") 


J-23042 
TIME COVER 
SEAL ALIGNER 
&INSTALLER 


J-5892-1 
VALVE SPRING 
COMPRESSOR 


J-22794 
AIR LINE 
ADAPTER 


J-8087 
CYLINDER BORE 
CHECKING GAUGE 
(RANGE 2-1/2"-9") 


J-21054-1 
HANDLE (CAMSHAFT 
BUSHING REMOVER 
& INSTALLER) (USE 
WITH J-21473-11 


J-4160 
HYDRAULIC VALVE 
LIFTER PLUNGER 
REMOVER 


504288 


ENGlNES 
1B-103 


J-22534·1 
VALVE SPRING 
REMOVER AND 
INSTALLER 


Tools 
Six- and Eight-Cylinder Engine 


J-21791 
VIBRATION. DAMPER 
REMOVER 


J~6562 
J-5790 
J-21872 
TIMING CASE COVER 
PISTON PIN REMOVER AND INSTALLER 
OIL SEAL INSTALLER 
HYDRAULIC VALVE LIFTER TESTER 


J- 8520 


J-5959-4 
DIAL INDICATOR 
CLAMP AND ROD 
l 


= 


DIAL INDICATOR SET 
(0-1 INCH ·.001 INCH GRADUATION) 


J-22248 ' 


J-26562 
OIL SEAL INSTALLER 


\ 


J-22700 
OIL FILTER WRENCH 


SCREW, TIMING CASE 
COVER CRANKSHAFT 
SEAL INSTALLER 
PART OF TOOL J-9163 
J-21682 


J-6042-1, 4, 5 
VALVE GUIDE REAMERS 


J-8056 
VALVE AND CLUTCH 
SPRING TESTER 


• 


TIMING CASE COVER 
ALIGNMENT TOOL AND 
SEAL INSTALLER 
OIL PUMP INLET 
TUBE INSTALLER 
J-9256 TIMING CASE COVER 
OI L SEAL REMOVER 


J-21791 VIBRATION 
DAMPER REMOVER 


"] 


J-5601 
PISTON RING 
COMPRESSOR 3-3/4" 


J-6042-1.4. 5 
VALVE GUIDE REAMERS 


ri 


J-21884 HYDRAULIC VAL VE TAPPET 
REMOVER AND INSTALLER 


TOOL J-22534-1 
VALVE SPRING REMOVER 


AND INSTALLATION TOOL 


TOOL 


J-22534-4 
TOOL 
J-22534-5 


J-22534 VALVE SPRING REMOVER AND INSTALLATION TOOL 
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COOLING 
SYSTEMS 


GENERAL 


Coolant 
Coolant Recovery System 
Coolant Temperature Gauge 
Cooling System Diagnosis 
Cooling System Maintenance 
Cooling System Operation 
Drive Bait Adjustments 
Engine Block Heater 
Fan Assembly 
Fan Shroud 


Paga 
lC-3 
lC-13 
lC-14 
lC-15 
lC-15 
lC-1 
lC-22 
lC-14 
lC-10 
lC-13 


The cooling system regulates engine operating tem- 


pe~ature by allowing the engine to reach normal oper- 


atmg temperature as quickly as possible, maintaining 
normal operating temperature and preventing over- 
heating (~igs. lC-1, lC-2 and lC-3). The cooling system 
also provides a means of heating the passenger com- 
partment and cooling the automatic transmission fluid. 


The cooling system is pressurized and uses a centri- 
fugal water pump to circulate coolant throughout the 
system. 


COOLING SYSTEM OPERATION 


On four-cylinder engines (with the engine operating), 
the belt-driven water pump forces coolant into the front 
of the cylinder block where water jackets route it around 
all the cylinders. The coolant then passes upwards 
through holes in the cylinder head gasket and into the 
head. Coolant flows out the rear of the intake manifold 
to the heater core. The coolant returns to the water 
pump from the heater core. 


Below 195°F (90°C) coolant does not flow through the 
thermostat but flows to the front of the intake manifold 
and returns to the cylinder head. Above 195°F (90°C) 
part of the coolant flows through the thermostat to the 
radiator and returns to the pump inlet. 


Heat from the coolant is used to warm the intake 


manifold to prevent fuel condensation. 


NOTE: The EGR CTO valve and spark CTO valve are 
located in the intake manifold coolant passages. 


INDEX 


General 
Hasas 
Radiator 
Serpentine Drive Ball Diagnosis 
Specifications 
Thermostat 
Tools 
Troubleshooting . 


Water Pump 


Paga 


lC-1 
lC-8 
lC-9 
lC-25 - 


lC-28 
lC-8 
lC-35 
lC-15 
lC-5 


On six-cylinder engines, coolant is forced directly into 
the cylinder block water jackets surrounding the cylin- 
ders. It travels up through passages in the head gasket 


and cylinder head, around the combustion chambers and 


valves, through intake manifold and forward to the 
front of the cylinder head. Below 195°F (90°C), the ther- 


most~t is closed and coolant flows through the bypass 
port m the cylinder head, down through the block and 
back to the water pump "·here it is recirculated. A 
bypass port in the thermostat housing allows coolant 
flow to the heater core. 
On eight-cylinder engines, coolant is forced from cen- 
ter of the engine timing case cover through side outlets 
into both banks of the cylinder block. It flows through 


the water jackets around all cylinders and up through 
holes in the block and head gaskets into the cylinder 


heads to cool the combustion chambers and valves. Cool- 


ant then flows through the heads to passages at the 
front of the heads and through the intake manifold to 


the thermostat. In the right head, coolant is forced into 
an intake manifold passage at the rear corner and out to 
the heater core, through the heater core, and back to the 
water pump. Below 195°F (91°C), the thermostat is 


closed and coolant flows out the bypass port through the 
hose to the water pump, where it is recirculated. 
. 


On all engines, the recirculation cycle continues until 


the coolant temperature reaches the thermostat calibra- 
tion temperature and the thermostat begins to open. 
Some coolant then flows to the radiator inlet tank, 


through the cooling tubes and into the outlet tank. The 


radiator fan and vehicle motion cause air to flow past 


I 
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SHROUD 


RADIATOR 


I 


~ 


LOWER 
RADIATOR 
HOSE 


<;:) , 


I. .... 
PY 


i 
<::> 
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' 


BIMETALLIC 
COIL SPRING 


WATER PUMP 


VISCOUS DRIVE 


FAN (HEAVY DUTY COOLING 
SYSTEM ONLY) 
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Fig. 1 C-1 
Four-Cylinder Engine Cooling System Components 


the cooling fins to remove heat from the coolant. As the 
coolant flows through the outlet tank, it passes the auto- 
matic transmission fluid cooler, if equipped, and cools 
the automatic transmission fluid. Coolant is then drawn 
through the lower radiator hose into the water pump 


inlet to restart the cycle. 


As the thermostat continues to open, it allows more 


coolant flow to the radiator. When it reaches its max- 


imum open position, maximum coolant flows through 
the radiator. 


Heat causes the coolant to expand and increase the 
system pressure, which raises the boiling point of the 
coolant. The pressure cap maintains pressure up to 15 
psi (103 kPa). Above 15 psi (103 kPa), the relief valve in 


the cap allows pressurized coolant to escape through the 
filler neck overflow tube to the coolant recovery system 
bottle or to the road. 


NOTE: Immediatel11 after shutdown, the engine enters 


c1 condition kno1cn as heat soak. This is when the cool,ant 


i;; 1w longer circulating but engine temperature is still 
high. If coolant tem.perature rises above the boiling 


point, e;.:pansion and pressure may force sorne cool,ant 


out of the radiator overflow tube. Nonnal engine oper- 


cition 1cill not usuall11 cause this to happen. 


As engine temperature drops, the coolant loses heat 
and contracts, forming a partial vacuum in the system. 


' \ 


( 


UPPER 
RADIATOR 
HOSE 


HOSE 
(FROM HEATER) 


COOLING SYSTEMS 
1 C-3 


LOWER 
RADIATOR 
HOSE 


THERMOSTAT 


THERMOSTAT 
HOUSING 


WATER 
PUMP 


VISCOUS DRIVE FAN 
(HEAVY DUTY COOLING 
SYSTEM ONLY) 
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Fig. 1 C-2 
Six-Cylinder Engine Cooling System Components 


The radiator cap vacuum valve allows atmospheric pres- 


sure to enter the system to equalize the pressure. 
During operation, the coolant temperature is detected 
by the temperature sending unit. The sending unit elec- 
trical resistance varies as temperature changes, causing 


the temperature gauge to indicate accordingly. 


The sender responds to temperature changes and with 


heavy load operation or on hot days. the coolant will be 


hotter and the gauge will indicate a higher engine tem- 
perature. Unless the gauge pointer moves past the high 


end of the band or coolant loss occurs, this is normal. 


COOLANT 


The coolant is a mixture of low mineral content water 


and ethylene glycol-based antifreeze. The addition of 
antifreeze to water alters several physical character- 


istics of water that are important to cooling system 
performance. The freezing point is lowered. the boiling 


point is raised and tendencies for corrosion and foaming 


are reduced. The lowered freezing point protects the 
engine and cooling system components from damage 
caused by the expansion or' water as it freezes. The 
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raised boiling point contributes to more efficient heat 
transfer. Reduced corrosion and reduced foaming per- 
mit unobstructed coolant flow for more efficient cooling. 
During heat-soak conditions after engine shutdown, the 
higher boiling point helps prevent coolant loss because 


of boilover. The higher boiling point also helps minimize 


damage caused by cavitation. 


NOTE: Cavitation is the formation ofa partial vacuum 
by moving a solid body (pump impeller) swiftly through 
a liquid (coolau t). The rncuum reduces the boiling point 
of the liquid aud allows the formation of vapor bubbles. 


which burst when contacting a hard surface. If enough 


bubbles burst in a localized area. metal can be eroded, 


causing leakage. 


Vehicles manufactured at Toledo have an .antifreeze 


concentration that protects against freezing down to 
-20°F (-28.9° C). 


Coolant Level 


Maintain the coolant level with a mixture of ethylene 
glycol based antifreeze and low mineral content water. 


CAUTION: The antifreeze mixture should always be 
maintained to satisfy local climatic requirements, or 50 
percent, whichever is greater. Maximum protection 


against freezing is provided with a 68 percent antifreeze 


mixture, which prevents freezing down to -90°F (-68°C}. 


A higher percentage uill freeze at a warmer temper- 


ature. For example, pure antifreeze freezes at -8°F 


(-22°C). In addition, a higher percentage of antifreeze 


can cause the engine to overheat because the specific 


heat of autifreeze is lower than that of water. The anti- 
freeze mixture 1VJUST AL WAYS be at least 50 percent, ( 


year-round and in all climates. If the percentage is 


lower, engine parts may be eroded by cavitation. 


CAUTION: Do not use coolant additives that are 
claimed to improve engine cooling. 


Coolant Level-Without Coolant Recovery 


For four-cylinder engines, the coolant level when cold 
should be maintained 1 to 1-1/ 4 inches (25 to 32 mm) 
below the rear edge of the radiator filler neck sealing 
surface. When the engine is at normal operating temper- 


ature, the coolant level should be 1/4 to 1/2 inch (6 to 13 
mm) below the sealing surface . 
For six- and eight-cylinder engines the coolant level 
when cold should be 1-112 to 2 inches (38 to 51 mm) 
below the rear of the radiator filler neck sealing surface, 
and at normal operating temperature it should be 1/2 to 
1 inch (13 to 25 mm) below this surface. 


WARNING: With the engine hot and removing the 
radiator cap, coolant can spray out and scald hands, 
body and face. If necessary to check level, allow engine 
to idle for a few moments. Use a heavy rag or towel 


wrapped over cap and turn cap slowly to the first notch 
to relieve pressure, then push down to disengage locking 
tabs and remove cap. If engine is overheated, operate ( 


engine above curb idle speed for a few moments with 
hood up, then shut engine Off and let it cool 15 minutes 
before rem01.ring cap. Pressure can al,so be reduced dur- 


ing cooldown by spraying the radiator with cool water. 


Coolant Level-With Coolant Recovery 


The coolant level in the recovery bottle should be 


checked only with the engine at normal operating tem- 
perature. It should be between the FULL and ADD 
marks on the coolant recovery bottle. 


NOTE: Do not add coolant unless level is below ADD 
mark with engine at normal operating temperature. 


When adding coolant during normal maintenance, 
add only to the recovery bottle, not to the radiator. 


NOTE: Remo·ve the radiator cap only for testing or 
when refilling the system after service. Removing the 


cap unnecessarily can cause loss of coolant and allow air 


to enter the system, which produces corrosion. 


Draining Coolant 


NOTE: DO NOT WASTE reusable coolant. If solution 


is clean and is being drained only to service the engine or 


cooling system, drain coolant into a clean container for 
( 


reuse. 


WARNING: DO NOT remoi·e block drain plugs or 


loosen radiator draincock with system hot and under 
pressure because serious burns from coolant can occur. 


Drain the coolant from the radiator by loosening the 
draincock on the bottom tank. 
On four-cylinder engines, drain the cylinder block by 
removing the drain plug at the left-rear of the cylinder 
block. 
On six-cylinder engines, drain the coolant from the 
cylinder block by removing the two drain plugs located 
on the left side of the block (plugs may have been re- 
placed by one or two CTO valves). 
On eight-cylinder engines, drain the coolant from the 
cylinder block by removing the centrally located plugs 
on each side of the block. 


Replacing Coolant 


Before filling, tighten radiator draincock and all drain 
plugs. Add the proper mixture of coolant to satisfy local 
climatic requirements for freeze and cooling protection. 


CAUTION: The antifreeze mixture must always be at 
least 50 percent, year-round and in all climates. If per- 
centage is lower, engine parts may be eroded by 
cavitation. 


Fill the radiator to the correct coolant level. On ve- 
hicles with a coolant recovery system, fill the radiator to 
the top and install the radiator cap. Add sufficient cool- 
ant to the recovery bottle. 
After refilling the system or when air pockets are 
suspected, purge the cooling system of excess air. 


Purging Air from Cooling System 


Trapped air will hamper or stop coolant flow, or cause 
burping of engine coolant out of the radiator overflow 
tube. 
Move the heater control to the HEAT position and the 
heater temperature control to the full WARM or HIGH 
position. 
On vehicles without a coolant recovery system, purge 
air by operating the engine (with a properly filled cool- 
ing system) with the radiator cap off until-coolant has 
completely circulated throughout the engine, or until 
normal operating temperature is attained. Add coolant 
if necessary, and install radiator cap. 
On vehicles with a coolant recovery system, fill the 
system with coolant and operate the engine with all 
coolant caps in place. After coolant has reached normal 
operating temperature, shut engine off and allow to 
cool. Add coolant to recovery bottle as necessary. 


NOTE: This procedure may have to be repeated several 
times to maintain the correct coolant level at normal 
Jperating temperature. 


NOTE: With some models, it may be necessary to re- 
move a heater hose to provide an escape for trapped air 


when filling the system. 
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Coolant Freezing Point Test 


Check coolant freezing point, or freeze protection, 
with an antifreeze hydrometer to determine protection 
level. 


Removing Coolant from Crankcase 
If coolant leaks into the lubricating system, it will 
clog the oil passages and cause the pistons to seize. 
Severe damage to the engine will result. If coolant has 
leaked into the lubricating system, locate the source of 
the coolant leaks, such as a faulty head gasket or 
cracked block, and make the necessary repairs. After 
repairing the leaks, use Jeep Crankcase Cleaner, or 
equivalent, to flush engine. 


WATER PUMP 


A centrifugal water pump circulates the coolant 
through the water jackets, passages, radiator core, hoses - 
of the system and heater core. The pump is driven from 
the engine crankshaft by a V-type belt or belts (some 
eight-cylinder engines). A single serpentine drive belt is 
used for six-cylinder engines manufactured for sale in 
California. The water pump impeller is pressed onto the 
rear of a shaft that rotates in bearings pressed into the 
housing. The housing has a small hole to allow seepage 
to escape. The water pump seals are lubricated by the 
antifreeze in the coolant. No additional lubrication is 
necessary. 


Water Pump Pulley Replacement 


(1) Disconnect fan shroud from radiator, if 
equipped. 


(2) Remove fan or Tempatrol drive attaching 
screws. 


(3) Remove fan and spacer or Tempatrol fan and 
drive. Remove shroud. Refer to Fan Replacement. 


(4) Loosen all belts routed around water pump 
pulley. 


(5) Remove pulley. 
(6) Install pulley. 


(7) Position fan, spacer and shroud. 


(8) Install and tighten belts. Refer to Drive Belt 
Adjustments. 


(9) Install fan attaching screws and tighten. 


(10) Install shroud attaching screws and tighten. 


Water Pump Replacement 
The water pump impeller is pressed on the rear of the 
pump shaft and bearing assembly. The water pump is 
serviced only as a complete assembly. 
NOTE: DO NOT WASTE reusable coolant. If solution 


is clean and being drained only to service the cooling 


s-ystern, dmin into a clean container for reuse. 


WARNING: DO NOT remove block drain plugs or 
loosen radiator draincock with system hot and under 
pressure because serious 1Yun1s from coolant can occur. 
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Removal-Four-Cylinder Engine 


(1) Drain coolant. Observe WARNING and NOTE 
stated above. 


(2) Remove drive belt and fan. Refer to Fan 
Rep lace men t. 


(3) Disconnect lower radiator and heater hoses 
from pump. 


( 4) Remove pump attaching bolts and water pump. 


Installation-Four-Cylinder Engine• 


(1) Scrape and clean gasket surface area on block. 


(2) Position replacement gasket. 


(3) Install water pump on block. Tighten bolts with 


25 foot-pounds (30 N•m) torque. 


( 4) Connect lower radiator and heater hoses. 


(5) Install coolant. Use correct mixture. 


(6) Install fan and drive belt. Tighten drive belt. 
Refer to Drive Belt Adjustments. 


WARNING: Use extre·me caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear loose 


clothing. 


NOTE: The fan assernbly and pulley must be installed 
with the drive belt in position on the pulley. Tighten 
attaching nuts with 18 foot-pounds (34 N-m) torque. 


(7) Operate engine and check for leaks. 


Removal-Six-Cylinder Engine 


The following procedure applies to all vehicles with or 
without power steering, air injection and air 


conditioning. 


(1) Drain cooling system. Observe WARNING and 
NOTE stated above. 
(2) Disconnect radiator and heater hoses from 
pump. 


(3) Remove drive belts. 


(-! l Remove fan shroud attaching screws from radi- 


ator, if equipped. 


(5) Remove fan assembly and remove ·fan shroud. 
Refer to Fan Replacement. 


NOTE: On some lilodels. fan remoml may be easier if 


the fan shroud is rotated 1/:2 turn. 


(6) Remove water pump and gasket. 


lnstallatlon-Slx-Cyllnder Engine 


CAUTION: Six-cylinder engines (California) with a 


serpentine (single) drive belt have a reverse rotating 


water pump and viscous (Tempatrol) fan drive assem- 
bly. The components are identified by the words "RE- 


VERSE" stamped on the cover of the viscous drive and 


inner side of the fan, and "REV" cast into the water 
pump body. Do not install components that are intended 
for non-serpentine drive belts. 


Before installing pump, clean gasket mating surfaces 
and (if originai pump) remove deposits and other foreign r~ 


material from impeller cavity. Inspect block surface for \ 


erosion or other faults. 


(1) Install replacement gasket and water pump. 
Tighten bolts with 13 foot-pounds (18 N•m) torque. Ro- 
tate shaft by hand to ensure itturns freely. 


(2) Position shroud against front of engine, if re- 
moved, and install fan and hub assembly. Tighten 
screws with 18 foot-pounds (24 N•m) torque. 


(3) Install fan shroud on radiator. 


(4) Install drive belts and tighen to specified tension 


with Tension Gauge J-23600. Refer to Drive Belt 


Adjustments. 


(5) Connect hoses to water pump. 


(6) Fill system with coolant. Use correct mixture. 


WARNING: Use extreme caution when engine is aper-· 


ating. Do not stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear loose 


clothing. 


(7) Operate engine with heater control valve open 
and radiator cap off until thermostat opens to purge air 
from cooling system. 


(8) Check coolant level and add as required. 


Removal-Eight-Cylinder Engine 


(1) Disconnect battery negative cable. 


WARNING: DO NOT remove block drain plugs u;ith 


system under pressure because serious scalding from 


coolant can occur. 


(2) Drain radiator and disconnect upper radiator 
hose at radiator. 


(3) Loosen all drive belts. 


(4) If vehicle is equipped with radiator shroud, sep- 
arate shroud from radiator. 


(5) Install one radiator/ shroud screw to retain 
radiator. 
(6) Remove fan and hub from water pump. Remove 
fan and shroud, if equipped, from engine compartment. 


(7) If vehicle is equipped with air conditioning, in- 


stall double nut on air conditioning compressor bracket:- 


to-water pump stud and remove stud (fig. lC-4). 
NOTE: Removal of this stud eliminates the necessity 


of remoiring compressor mounting bracket. 
(8) Remove alternator and mount bracket assembly 
and place aside. Do not disconnect wires. 


(9) If equipped with power steering, remove t\vo 
nuts that attach power steering pump to rear half 'of 


pump mounting bracket. 


(10) Remove two screws that attach front half of : 


bracket to rear half. 


(11) Remove remaining upper screw from inner air 
pump support brace, loosen lower bolt and drop brace 
away from power steering front bracket (fig. lC-4). 


( 12) Remove front half of power steering bracket 
from \vater pump mounting stud. 


( 13) Disconnect heater hose, bypass hose and lower 


radiator hose at water pump. 


(1-1) Remove water pump and gasket from timing 
case cover. 


(15) Clean all gasket material from gasket mating 


surface of timing case cover. 
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(l;)) Fill cool in!-{ system ·.\·ith a mixture of SO percent 


Jeep .·\.!I-Season Coolant. or equivalent, and 50 percent 
water. Operate engine \\·irh heater control i;al\'e open 


until thermostat opens. Shut off engine, recheck coolant 
level and add as necessary. 


(1-1 J Reset clock, if equipped. 


Water Pump Tests 


Loose Impeller 


NOTE: DO .VOT WASTE reusable coolant. If solution 


is clean awl is beiug drained only to sen·ice the cooling 


system. dmin coohwt into a clean coutainerfor reuse. 


WARNING: DO NOT reilllJVe block drain plugs or 
loose11 radiator dmincock rcith system hot and under 
pressure because serious biu11s from coolant can occur. 


( 1) Drain cooling system. 


(2) Loo::;en fan belt. 
- 
!3l Disconnect lower radiator hose from water 
pump. 


~·; 
( 4) Bend stiff clothes hanger or \velding rod (fig. lC- 


Fig. 1 C-4 
Water Pump Removal-Eight-Cylinder Engine 


Installation-Eight-Cylinder Engine 


NOTE: Check timing case cover for erosion damage 


cau.'ie<l by cavitation. 


(1) Install water pump and replacement gasket on 


timing case cover. 


(2) Tighten retaining screws to specified torque. 


(3) If removed, install front section of power steer- 


ing mount bracket, power steering pulley and drive belt. 


(-!) Tighten drive belt to specified tension, then 
tighten pulley retaining nut to 55 to 60 foot-pounds (75 


to 81 N•mi torque. 


(5) Install air pump drive belt, if removed, and 


tighten to specified tension. 


(6) Install alternator and mount bracket assembly. 


(7) Connect heater hose. bypass hose and lower 


radiator hose to water pump. 


CAUTION: Check and ensure the wire coil is installed 


in the lower radiator hose. Failure to install this coil will 
result in the hose collapsing during high engine rpm. 


(8) Position shroud against front of engine and in- 
stall engine fan and hub assembly. Tighten retaining 
screws to specified torque. 


(9) Position shroud on radiator and install with at- 


taching screws. 


(10) Install alternator drive belt and tighten to speci- 


fied tension. 


( 11) Connect upper radiator hose to radiator. 
( 12) Connect battery negative cable. 


5). 


(5) Position rod in warer pump inlet and attempt to 
hold impeller while turning fan blades. If impeller is 
loose and can be held wirh rod while fan blades are 


turning, pump is defectiYe. If impeller turns, pump is 
OK. 


NOTE: If equipped 1cith a Tempatrol fan. turn water 
pump shaft 1uith socket and breaker bar attached to a 
mo1mti11g .flange nut. 


( ol Connect hose and install coolant, or proceed 


\\·ith further repairs. 
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Fig. lC-5 
Testing Water P::mp for Loose Impeller-Typical 
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Inspecting for Inlet Restrictions 


With six- and eight-cylinder engines, poor heater per- 
formance may be caused by a casting restriction in the 
water pump heater hose inlet. 


NOTE: This µmcedure does not apply to the four-cylin- 
der e71gine. 


(1) Drain sufficient coolant from radiator to permit 
removal of heater hose from water pump. 


(2) Remove heater hose. 


(3) Check inlet for casting flash or other 


restrictions. 


NOTE: Remove µump from engine before removing re- 
striction to µrevent crmtamination of coola_nt ·with 


debris. Refer to Water Pump Removal. 


HOSES 


Rubber hoses route coolant to and from the radiator 
core and heater core. A coolant control valve is installed 


in the heater core inlet hose to control coolant flow to the 
heater core. 
The lower radiator hose on all engines is spring-rein- 
forced to prevent collapse caused by water pump 


suction. 


Hose Inspection 


Inspect hoses at regular intervals. Replace hoses that 


are cracked, feel brittle when squeezed or swell exces- 


sively when under pressure. 


In areas where specific routing clamps are not pro- 


vided, ensure hoses are positioned to clear exhaust 


manifold and pipe, fan blades and drive belts. Other- 
wise, improperly positioned hoses will be damaged, re- 


sulting in coolant loss and overheating. 
The lower radiator hose on all engines is fitted with an 
internal spring to prevent hose collapse. When per- 


forming a hose inspection, check for proper position of 


the spring. 


THERMOSTAT 


A pellet-type thermostat controls the operating tem- 
perature of the engine by controlling the amount of 
coolant flow to the radiator. On all engines, the thermo- 
stat is closed below 195°F (90°C). Above this temper- 
ature, coolant is allowed to flow to the radiator. This 


provides quick engine warmup and overall temperature 
control. An arrow or the words TO RAD is stamped on 


the thermostat to indicate the proper installed position. 
The same thermostat is used for winter and summer. An 
engine should not be operated without a thermostat, 
except for servicing or testing. Operating without a ther- 


mostat causes longer engine warmup time, poor 


warmup performance and crankcase condensation that 
can result in sludge formation. 


Thermostat Replacement 


On four-cylinder engines, install the thermostat with (_· 


the pellet inside the thermostat housing. Insert replace- 
ment gasket between thermostat and housing cover. 


On six- and eight-cylinder engines, install the thermo- 
stat so that the pellet, which is encircled by a coil spring, 
faces the engine. All thermostats are marked on the 
outer flange to indicate the proper installed position. 
Observe the recess in the cylinder head and position the 
thermostat in the groove (fig. lC-6 and lC-7). Next, 


install the gasket and thermostat housing. Tightening 


the housing unevenly or with the thermostat out of its 


recess will result in a cracked housing. 


Thermostat Testing 


(1) Remove 
thermostat. 
Refer 
to Thermostat 
Replacement. 


· Fig. lC-6 
Thermostat Recess-Six-Cylinder Engine 


Fig. lC-7 
Thermostat Recess-Bght-Cylinder Engine 


(2) Insert 0.003-inch (0.076-mm) feeler gauge, with 
vire or string attached, between valve and seat (fig. lC- 


). 


WARNING: AntU'reeze is poisonous. Keep out of reach 
of children. 


(3) Submerge thermostat in container of pure anti- 


freeze and suspend it so that it does not touch sides or 
bottom of container. 
( 4) Suspend thermometer in solution so that is does 
not touch container. 


WARNING: Do not breathe fumes. 


(5) Heat solution. 


(6) Apply slight tension on feeler gauge while solu- 


tion is heated. When valve opens 0.003-inch (0.076-mm), 
feeler gauge will slip free from valve. Note temperature. 


Refer to Thermostat Calibrations chart below. If faulty, 
replace thermostat. 


(7) Install thermostat. 


0.003 INCH 
FEELER 
GAUGE 


41959 


Fig. 1 C-8 
Testing Thermostat 


Thermostat Calibrations 


4-, 6· and 8-Cyl 


Must Be Open 0.003-lnch (0.076 mm) 
9o0 c 
195°F 


Must Be Fully Open 
103°c 


218°F 


80399 
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RADIATOR 


The radiator, a tube and spacer type, is composed of 


two tanks soldered to the cooling tubes. The filler neck 
has an overflow tube that routes excess coolant to the 


road or to the coolant recovery bottle, if equipped. 


All vehicles have downflow type radiators. A top tank 


and a bottom tank are soldered to vertical cooling tubes. 
The radiator cap and filler neck are located on the inlet 


tank. The bottom, or outlet, tank contains the draincock. 
It also contains the transmission fluid cooler for vehicles 


with an automatic transmission. 
Some radiators have a plastic shroud attached to fun- 
nel air more directly through the radiator for improved 
engine cooling during idle and low rpm speeds. 
Some vehicles are equipped with air seals between the 
radiator and various body structures. This prevents air 
from flowing forward around the radiator and recircu- 


lating through the core. 


Radiator Identification 
Radiators are identified by a Jeep part number and 


the vendor build code number embossed on the. upper 


tank. Some Cherokees, Wagoneers and Trucks have the 


code located at the radiator right side support. 


Radiator Identification 


Blackstone 
or 
BLK 
/ 
Vendor 
Blackstone 


M 
78 


/ 
I 
Vendor 
Last two digits 
Modine 
of Vendor 
Part Number 


Radiator Maintenance 


p 


Month 


A-Jan 


8-Feb 


05 


BO 


0 


Year 
0-1980 


1-1981 


\ "' "" 


Vendor 
Month 
Year 
Assembly 
01-Jan 
0-1980 
Plant 
02-Feb 
1-1981 


60336 


NOTE: To test radiator for leaks or pressure loss, refer 
to Troubleshooting-Cooling System Leakage. 
The radiator should be free from any obstruction of 


airflow. This includes bugs, dogged bug screens, leaves, 
mud, emblems, flags, fog lamps, improperly mounted 


license plates, large nonproduction bumper guards or 
collision damage. 
NOTE: Remove dirt and other debris by blowing com- 
pressed air from the en,qine side of the radiator through 


the fins. 
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Se\·eral problems may affect radiator performance: 
•bent or damaged tubes, 
•corrosive deposits restricting coolant flow, 


• tubes blocked because of improper soldering. 
Repair damaged tubes that affect proper operation. 
Leaks can be detected by applying 3 to 5 psi (21 to 34 
kPa) air pressure to the radiator while it is submerged in 
water. Repair tubes with solder. Clean a clogged radi- 
ator with solvent or by reverse flushing. Refer to Cool- 
ing System Maintenance. 


Replacement-All Models 


NOTE: DO NOT WASTE reusable coolant. If solution 


is clean and is being drained only to service the cooling 
syste111, drain into a clean container for reuse. 


WARNING: DO NOT rerno·ve block drain plugs or 


loosen radiator draincock with system hot and under 


pressure because serious burns from coolant can occur. 


(1) Position drain pan under radiator and remove 
draincock. Observe WARNING above. 


(2) Remove radiator cap. 


(3) Disconnect upper radiator hose. 


( 4) Disconnect coolant recovery hose, if equipped. 


(5) On air-conditioned, four-cylinder engine models, 


remove charcoal canister and bracket. 


(6) Remove fan shroud screws, if equipped. 


(7) Remove top radiator attaching screws. 


(8) Remove lower hose. 


(9) Disconnect and plug transmission fluid cooler 


lines, if equipped with automatic transmission. 


(10) Remove bottom radiator attaching screws. 


(11) Remove radiator. 


(12) Install radiator. 


(13) Install radiator attaching screws. 
(14) Install charcoal canister and bracket, if 


removed. 


{15) Position fan shroud and install screws, if 


removed. 


(16) Install draincock. 


(17) Remove plugs and connect transmission fluid 


cooler lines, if disconnected. 


(18) Install lower radiator hose using replacement 


clamp. 
(19) Install upper hose using replacement clamp. 


(20) Install coolant. Use correct mixture. 


(21) Connect coolant recovery hose, if removed. 


(22) Install radiator cap. 


Radiator Pressure Cap 


The radiator cap consists of a pressure \'alve and a 


vacuum \·alve. The cap has several functions (fig. lC-9): 


• pre\·ents coolant loss when the vehicle is in motion; 


• pre\·ents impurities from entering the system and 


this minimizes corrosion: 


•allows atmospheric pressure to eliminate the vac- 
uum that occurs in the system during cooldown; 
{ 


•seals cooling system pressure up to 15 psi (103.-! "· 


kPa), which raises the coolant boiling point approx- 
imately 2-l/2°F per psi of pressure (0.20°C per kPa). 


RADIATOR 


NECK 


VACUUM 
VALVE 
PRESSURE 
VALVE 


OVERFLOW 


TUBE 
VACUUM 
VALVE 


OPERATION 


PRESSURE 


VALVE 


OPERATION 


Fig. 1 C-9 
Radiator Cap Operation 


Radiator Pressure Cap Testing 


(1) Remove cap from radiator. 


(2) Ensure seating surfaces are clean. 


41008 


(3) Wet rubber gasket with water and install cap on 


tester (fig. lC-10) 


(4) Operate tester pump and observe gauge pointer 
at its highest point. Cap release pressure should be 12 to 
15 psi (82.7 kPa to 103.4 kPal. 


NOTE: Cap is OK when pressure holds steady or holds 


1cithi11 the 1:2 to 15 psi (82. 7 to 103.4 kPaJ range for JO 


seco11ds or more. If pointer drops quickly, replace cap. 


FAN ASSEMBLY 


Refer to the Cooling System Components chart for 


specific applications. 


Fig. 1C-10 
Radiator Cap Pressure Test 


There are several types of metal fans available for all 


engines. Most engines with standard cooling use a seven- 
bladed rigid fan. Some engines are fitted with standard- 


equipmen t multi-bladed viscous fans for noise reduc- 
tion. Most air-conditioned vehicles have a viscous (Tem- 


patrol) fan (fig. lC-11). 


42415 


Fig. 1 C-11 
Tempatrol Fan-Typical 


The Tempatrol fan drive is a torque- and temperature- 


sensi ti ve clutch unit that automatically increases or de- 


creases fan speed to provide proper engine cooling. 
The Tempatrol fan drive clutch is essentially a sili- 


cone-fluid-filled coupling connecting the fan assembly to 
the fan/ water pump pulley. The coupling allows the fan 


to be driven in a normal manner at low engine speeds 


while limiting the top speed of the fan to a pre- 


determined maximum level at higher engine speeds. A 
bimetallic spring coil is located on the front face. This 


spring coil reacts co the temperature of the radiator 
discharge air and engages the drive clutch for higher fan 


speed if the air temperature from the radiator rises 
above a certain point. Until additional engine cooling is 


necessary, the fan will remain at a reduced rpm regard- 


less of the engine speed. Only when sufficient heat is 


present in the air flowing through the radiator core to 


cause a reaction from the bimetallic coil will the Tem- 
patrol drive clutch engage and increase fan speed to 


provide the necessary additional engine cooling. 
Once maximum fan speed is attained, the fan will not 
rotate faster regardless of increased engine speed. When 
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the necessary engine cooling has been accomplished and 


the degree of heat in the air flowing through the radi- 
ator core has been reduced, the bimetallic coil again 
reacts and the fan speed is reduced to the previous 
disengaged speed. 
Rigid fan blades are fastened by rivets. The fan is 
mounted on an aluminum spacer to provide the proper 
distance between the fan and radiator. 


WARNING: Do not stand in direct line with the fan 


when the engine is operating, particularly at speeds 


above idle. 


Cherokees, Wagoneers and Trucks equipped with air 
conditioning (or heavy-duty cooling) are equipped with a 
Tempatrol (viscous drive) fan assembly. Six-cylinder en- 
gines not equipped with air conditioning or heavy-duty 
cooling have a rigid metal, four-bladed fan. All CJ ve- 


hicles with eight-cylinder engines and air conditioning - 
are equipped with a Tempatrol (viscous drive) fan 
assembly. 
Fan blade assemblies are balanced within 0.25 in. oz. 
and should not be altered in any way. Replace a dam- 
aged or bent fan. Do not attempt repair. Refer to the 
Cooling System Components chart for fan applications. 


CAUTION: Fans are desi·gned to be compatible u.rdh 


certain applications only. DO NOT attempt to increase 


cooling capacity by installing a fan not intended for a 
given engine. Fan or water pump damage and noise may 
result. 


Replacement-All Models 


(1) Disconnect fan shroud from radiator, if 


equipped. 


(2) Remove fan attaching bolts. 
(3) Remove fan, spacer and shroud. 


NOTE: If equipped with a Tempatrol fan a.c;sembly, 
renwve attaching nuts and rem01..•e fan and drive as a 
unit. 


( 4) Position fan, spacer and shroud, if equipped. 


(5) Install fan attaching bolts (or nuts) and tighten. 


(6l Install shroud attaching screws and tighten, if 


removed. 


Tempatrol Fan Blade and Drive Unit Replacement 


CAUTION: Six-cylinder engines (CaliforniaJ urith a 
serpentine (single) drive beit have a reverse rotating 


water pump and z:iscous (Tenzpatrol) fan drixe a.ssem- 
bly. The components are identified by the lcords ·'RE- 


VERSE" sta.mped on the co rer of the c·1scous drive and 


i1111er side of the f an. and ·RET/" cast in to ~he u:ater 
pump body. Do not install components that are intended 
for uonserpentine d1fre belts. 
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If it necessary to replace either the Tempatrol fan 
blade unit or the drive unit separately, use the following 
procedure. 
The Tempatrol drive unit should be replaced if there is 


an indication of a fluid leak, noise, or if roughness is 
detected when turning by hand. If the drive cannot be 


turned by hand, or if the leading edge of the fan can be 
moved more than 1/4 inch (6.35 mm) front to rear, 
replace the drive unit. 


(1) Remove fan shroud attaching screws. 


(2) Remove nuts attaching fan assembly and pulley 


to water pump. Remove drive belt. 


(3) Move shroud rearward and remove fan 
assembly. 


CAUTION: To prevent silicone fluid from draining 


into fan drive bearing and contaminating the lubricant, 


do not place Tempatrolfan unit on work bench with rear 


mounting flange pointing downward. 


( 4) Remove bolts attaching fan blade unit to drive 
unit. 


(5) Attach replacement unit. Tighten bolts with 13 
foot-pounds (18 N•m) torque. 


(6) Install fan assembly and pulley on water pump. 
Tighten nuts with 18 foot-pounds (24 N•m) torque. 


NOTE: If a four-cylinder engine, thefan assembly and 


pulley must be installed with the drive belt in position 


on pulleys. 


Tempatrol Fan Test 


In an engine overheating situation, the Tempatrol 


drive unit can be statically tested for proper operation 


by observing movement of the bimetallic spring coil and 


shaft. To test, disconnect end of bimetallic spring coil 


from slot (fig. lC-12) and rotate it counterclockwise un- 


til a stop is felt. 


NOTE: Do not force beyond stop. 


Gap between end of coil and clip on housing should be 


approximately 1/2 inch (13 mm). Replace unit if shaft 


does not rotate with coil. After test, connect end of coil 
in slot. 


Dynamic Test 


CAUTION: Ensure there is adequate fan blade clear- 


ance before drilling. 


(1) Drili 1/8-inch (3.18-mm) diameter hole in top 


center of shroud. 


(2) Insert dial thermometer (0° to 220°F {-18° to 
105°C]) with 8-inch stem, or equivalent, through hole in 


shroud. 


NOTE: Ensure there is adequate clearance from fan 
blades. 


.. ··-":: .. · 


Ag. lC-12 
Disconnecting Tempatrol Spring Coll 


70535 


i 


(3) Connect tachometer and engine ignition timing 


light (to be used as strobe light). 


(4) Block air flow through radiator by securing 
sheet of plastic in front of radiator (or air conditioning 
condenser). Tape shut at top and ensure air flow is 


blocked. 


NOTE: Ensure air conditioner, if equipped. is turned 


off 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line with fan. Do not pu' 


hands near pulleys, belts or fan. Do not !cear loose 
clothing. 


(5) Start engine and operate at 2400 rpm with tim- 
ing light aimed at fan blades (strobe light). 


(6) Within ten minutes air temperature (indicated 


on dial thermometer) should reach 190°F (88°C). Satis- 


factory operation of fan drive requires that it engage 


before or at 200°F (93°C). Engagement is dis- 


tinguishable by increase in fan roar. Timing light will 


also indicate increase in speed of fan. 


(7) When air temperature reaches 200°F (93°C), re- 


move plastic sheet. Satisfactory operation of Tempatroi 
fan requires air temperature to drop 20°F (11°C) or 
more. Definite decrease of audible fan air flow should be 
noticed. Replace defective fan assemblies. 


NOTE: The cooling system must be in good condition 


prior to performing the test outlined abo1:e to ensure 
against excessively high coolant temperature. 


( 


I 


I \ 


FAN SHROUD 


In some extreme situations, the engine fan blades may 
contact the shroud. An examination for proper engine 
mounting should isolate the problem. If not, examine 
the shroud position. To compensate for normal engine 
movement, loosen the shroud attaching screws and repo- 
sition shroud to prevent fan-to-shroud contact. Inspect 
the fan for bent blades and replace fan if necessary. 


COOLANT RECOVERY SYSTEM 


'.fhe coolant recovery system consists of a special 
pressure radiator cap, an overflow tube and a plastic 


coolant recovery bottle (fig. lC-13). Refer· to the Cooling· 


System Components chart for specific applications. 
The radiator cap used with the recovery system has a 
gasket to prevent air leakage at the filler neck. The cap 
has small finger grips (to discourage unnecessary re- 
moval) and has a mark on top that aligns with the 
overflow tube to indicate the proper installed position. 
The rubber overflow tube fits into the top of the plastic 
bottle and extends to the bottom. The overflow tube 
must always be submerged in coolant. The bottle also 
has a molded-in tube to allow excess coolant to escape. 
This same tube allows atmospheric pressure to enter the 
bottle during recovery operation. The bottle is fitted 
vith a plain plastic cap. 
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Coolant Recovery Operation 


As engine temperature increases, the coolant expands. 


The radiator cap pressure vent valve (normally open) 


slowly allows transfer of expanding coolant to the cool- 
ant recovery bottle. Any air trapped in the system will 
also be expelled during this period. 
If ambient temperature is high, the system continues 
heating until vapor bubbles form. These vapor bubbles 
pass rapidly through the radiator cap vent valve, caus- 
ing it to close. Further expansion of the coolant pressur- 
izes the system up to 15 psi (103.4 kPa). Above 15 psi 


(103.4 kPa) the relief valve in the cap allows pressurized 
coolant to escape to the coolant recovery system. 
As engine temperature drops, the coolant loses heat 
and contracts, forming a partial vacuum in the system. 
The radiator cap vacuum valve then opens and allows 
atmospheric pressure to force coolant from the recovery 
bottle into the system to equalize the pressure. Air is not - 
admitted as long as the overflow tube remains sub- 
merged in the recovery bottle. 


Coolant Recovery Bottle Replacement-All Models 


(1) Remove tube from radiator filler neck. 


(2) Remove bottle from radiator support panel. 


(3) Pour coolant into clean container for reuse. 


( 4) Remove tube from bottle. 


(5) Install tube in replacement bottle. 


COOLANT 
LEVEL 
INDICATORS 


8 01 45 


Fig. 1 C-13 
Coolant Recovery System-Typical 
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( 6 ) Install bottle on radiator support panel. 


('i ) Connect tube to radiator filler neck. 


(8) Install coolant in bottle. Ensure tube is sub- 
merged in coolant. 


COOLANT TEMPERATURE GAUGE 


All vehicles are equipped with a coolant temperature 
gauge. Refer to Chapter IL-Power Plant Instrumenta- 


tion for operation, diagnosis and repair of the temper- 


ature gauge system. 


ENGINE BLOCK HEATER 


A factory-installed engine block heater is optional. It 


consists of a 600W, 120V heater element fitted into a 


core plug hole in the block, a power cord and nylon 


straps are placed in the glove box for later installation. 


Engine Block Heater Installation 


NOTE: DO NOT WASTE reuseable coolant. If solution 
is clean and is being drained only to service the engine or 


cooli11g :;y:;tern, drain coolant into a clean container for 


reuse. 


VIEWA 


TYPICAL 4-CYL. ENGINE 
81021 


WARNING: DO NOT remove block drain plugs or 


loosen radiator draincock with system hot and under/- · 


µre:;sure becau.~e serious burns from coolant can occur. 1 


(1) Drain coolant from engine. See NOTE and 


WARNING above. 


(2) Remove core plug and install block heater 


(fig.lC-14). Tighten T-bolt type with 20 inch-pounds (2.3 
N•m) torque. Tighten compression nut type with 10 
foot-pounds (14 N•m) torque. 


CAUTION: Use care when tightening block heater at- 


taching parts. Improper tightening may damage seal or 
allow heater to loosen, resulting in coolant loss and 
engine damage. 


(3) From front of vehicle, route heater (female) end 


of power cord through hole in front panel, along wire - 


harness and connect to block heater. 


(4) Use nylon straps furnished to tie cord to wire 
harness and to inside of grille. Allow cord to extend 
outside of grille. 


(5) Install coolant in engine. 


ROUTE CORD BETWEEN MOTOR 
MOUNT BRACKET ANO BLOCK 


TYPICAL 6-CYL. ENGINE 


TYPICAL 8-CYL. ENGINE 


800536 


80053C 


Fig. 1C·14 
Engine Block Huter Installation 
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Engine Flushing 


CAUTION: The cooling systern normally operates at 


1':2 to 15 psi (8.'J to 103 kPa) pressure. Exceeding this 


pressure may damage the radiator, heater core, or 
hoses. 


(1) Remove thermostat housing and thermostat. In- 
stall thermostat housing. 


(2) Attach flushing gun to upper radiator hose at 
radiator erid. 


(3) Attach leadaway hose to water pump inlet. 


( 4) Connect water supply and air supply hoses to 
flushing gun. 


(5) . .\llow engine to fill with water. 
(6) When engine is filled, apply air in short blasts, 
allowing system to fill between air blasts. Continue until 


clean water flows through leadaway hose. 


(7) Remove thermostat housing and install thermo- 
stat. Install thermostat housing, using a replacement 


gasket. 
(8) Connect radiator hoses. 


(9) Refill cooling system with correct antifreeze- 


water mixture. 


Solvent Cleaning 


In some instances, the use of a radiator cleaner (Jeep 


Radiator Kleen, or equivalent) before flushing will 
soften scale and deposits and aide the flushing 


operation. 


CAUTION: Ens 11 re ins tr11ctions on the container are 
folloll'ed. 


Radiator Reverse Flushing 


(1) Disconnect radiator hoses. 


(2) . .\ttach piece of radiator hose to radiator bottom 


outlet and insert flushing gun. 


(3l Connect \Yater supply hose and air supply line to 


flushing gun. :>iote excess pressure caution above. 


( 4) . .\llow radiator to fill with water. 


(5) When radiator is filled. apply air in short blasts, 
allowing radiator to refill between blasts. 


Continue this reverse flushing until clean water flows 
through top radiator opening. If flushing fails to clear 


radiator passages, have the radiator cleaned more exten- 
sively by a radiator repair shop. 


Transmission Fluid Cooler Repairs 


Because of the high pressure applied to the fluid 
cooler. do not attempt conventional soldering to repair 


leaks. All repairs must be silver soldered or brazed. 
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Core Plugs 


Prior to hot tanking for block boiling, remove casting 
flash causing hot spots or coolant flow blockage. Remove 
core plugs \vith hammer, chisel and prying tool. . .\pply a 
sealer to edges of replacement plugs and position plugs 
with lip to outside of block. Install with hammer and 
suitable tool. Refer to Core Plug Sizes chart. 


Core Plug Sizes 


Diameter 


Location 
inches 
mm 


Four-Cylinder Head (rear inside water jacket) 
0.637 
16 


Four-Cylinder Head (rear) 
1.9 
48.5 
Four-Cylinder Slack (3 on side) 
1.6 
41.5 
Four Cylinder Block (1 on rear) 
1.9 
48.3 
Six-Cylinder Head (3 left side) 
0.875 
22 
Six-Cylinder Head (rear) 
2.0 
51 
Six-Cylinder Block (3 left, 1 rear) 
2.0 
51 
Eight-Cylinder Heads (outer sides, 2 each) 
1.0 
24.4 
Eight-Cylinder Blocks (3 each side) · 
1.5 
38.1 
Eight-Cylinder· Heads ( 1 each end) 
1.5 
38.1 


81105 


COOLING SYSTEM DIAGNOSIS 


If the cooling system requires frequent addition of 
coolant to maintain the correct level, inspect all units 
and connections in the cooling system for evidence of 


leakage. Perform the inspection with the cooling system 
cold. Small leaks, which may appear as dampness or 
dripping, can easily escape detection if they are rapidly 
evaporated by engine heat. Telltale stains of a grayish 
white or rusty color, or dye stains from antifreeze, may 
appear at connecting joints in the cooling system. These 


stains are almost always a sure indication of small 


leaks, though there may appear to be no defects. 
Air may be drawn into the cooling system through 
incomplete sealing at the \Vater pump seal or through 


incomplete sealing in the coolant recovery system. Com- 


bustion pressure may be forced into the cooling system 


through a leak at the cylinder head gasket, though the 
passage is too small to allow coolant to enter the com- 


bustion chamber. 


TROUBLESHOOTING 


Cooling System Leakage 


NOTE: Engine should be icann. Recheck system cold if 
cause of coolant lu .<;.~ is not located during warm engine 
troubleslwoting. 


WARNING: Ho t. press1m::ed coolant can cause injury 


by scaldino. 
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Service Diagnosis 


Condition 
Possible Cause 
Correction 
c· 


HIGH TEMPERATURE 
(1) Coolant level low. 
(1) Replenish coolant level. · 


INDICATION- 
OVERHEATING 
(2) Fan belt loose. 
(2) Adjust fan belt. 


(3) Radiator hose(s) collapsed. 
(3) Replace hose(s). 


(4) Radiator blocked to airflow. 
(4) Remove restriction (bugs, fog 
lamps, etc.) 


(5) Faulty radiator cap. 
(5) Replace cap. 


(6) Vehicle overloaded. 
(6) Reduce load or shift to lower 


· gear. 


(7) Ignition timing incorrect. 
(7) Adjust ignition timing. 


(8) Idle speed low. 
(8) Adjust idle speed. 


(9) Air trapped in cooling system. 
(9) 
~eair. 


(10) Vehicle in heavy traffic. 
(10) Operate at fast idle intermittently 
in neutral gear to cool engine. 


(11) Incorrect cooling system compo- 
(11) Install proper component(s). 
nent(s) installed. 


(12) Faulty thermostat. 
(12) Replace thermostat. 


(13) Water pump shaft broken or im- 
(13) Replace water pump. 
peller loose. 


(14) Radiator tubes clogged. 
(14) Flush radiator. 


(15) Cooling system clogged. 
(15) Flush system. 


(16) Casting flash in cooling passages. 
(16) Repair or replace as necessary. 
Flash may be visible by removing 
cooling system components or re- 
moving core plugs. 


(17) Brakes dragging. 
(17) Repair brakes. 


(18) Excessive engine friction. 
(18) Repair engine. 


(19) Antifreeze concentration over 
(19) Lower antifreeze content. 
683. 


(20) Missing air seals between hood 
(20) Replace air seals. 
and radiator. 


NOTE: Immediately after shutdown, the engine enters a condition known as heat soak. This is caused by the 
cooling system being inoperative while engine temperature is still high. If coolant temperature rises above boiling 
i 


point, expansion and pressure may push some coolant out of the radiator overflow tube. If this does not occur 
\ 


frequently, it is considered normal. 
70170A 


Condition 


COOLANT LOSS- 
BOILOVER 


COOLANT ENTRY 
INTO CRANKCASE 
OR CYLINDER 


COOLANT RECOVERY 
SYSTEM 
INOPERATIVE 


Service Diagnosis (Continued) 


Possible Cause 


(21) Faulty gauge. 


(22) Loss of coolant flow caused by 
leakage or foaming. 
(23) Tempatrol fan inoperative. 
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Correction 


(21) Repair or replace gauge. 


(22) Repair leak, replace coolant. 


(23) Perform Tempatrol fan test. 


Repair as necessary. 


Refer to Overheating Causes in addition to the following: 


(1) Overfilled cooling system. 
(1) Reduce coolant level to proper 
specification. 


(2) 
Quick shutdown after hard (hot) 
(2) Allow engine to run at fast idle pri- 
run. 
or to shutdown. 


(3) Air in system resulting in occasion- 
(3) Purge system. 
al "burping" of coolant. 


(4) Insufficient antifreeze allowing 
(4) Add antifreeze to raise boiling 
coolant boiling point to be too low 
point. 


(5) Antifreeze deteriorated because of 
(5) Replace coolant. 
age of contamination. 


(6) Leaks due to loose hose clamps, 
(6) Pressure test system to locate leak 
loose nuts, bolts, drain plugs, 
then repair as necessary. 


faulty hoses, or defective radiator. 


(7) 
Faulty head gasket. 
(7) Replace head gasket. 


(8) Cracked head, manifold, or block. 
(8) Replace as necessary. 


(1) Faulty head gasket. 
(1) Replace head gasket. 


(2) 
Crack in head, manifold or block. 
(2) Replace as necessary. 


(1) Coolant level low. 
(1) Replenish coolant to FULL 
mark. 


(2) 
Leak in system. 
(2) Pressure test to isolate leak and 
repair as necessary. 


(3) Pressure cap not tight or gasket 
(3) Repair as necessary. 
missing or leaking. 


701706 


Gauge Indication Normal· 
Heater Output Low 


Heater Controls Improperly 
Adjusted. Refer to Chapter 30 


,\Jo Coolant Loss 


Check and Repair Gauge 
and /or Sending Unit 


NOT OK 


I 


Ad1 ust or F.eolace Belt 


NOT OK 


Cea n Fins oi Radiator 
anator A.C. Condenser 


:-JOT OK 


Replace or Repos1t1on Air Seals 


Low Engine Temperature Diagnosis Guide 


Engine Temperature Low or 
Warms Up Slowly 


Gauge Indication Low- 


Heater Output N_orrnal 


Check and Repair Temperature 
Gauge and/or Sending Unit 


OK 


Check Thermostat Operation 


Replace Defective Thermostat 


Engine Overheating Diagnosis Guide 


Replace Fan 


.l 


NOT OK 


Overheat Indicated on Gauge I 


I 


Check Tempatrol Fan Operation. 


Refer to Tempatrol Fan Test for 


Procedure. 
I 
OK------" 
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Gauge Indication Low· 
Heater Outout Low 


Check Thermostat Seat for Un- 
evenness or Dirt Which Prevents 
Thermostat From Closing 


NOT OK 
' 


Tighten Housing bolts to 


Specifications 


Coolant Loss 


Check Fan Belt Cona1t1on 
and Tension 


OK 


I 


Check for Restriction of 
Airflow 


OK 


70171 


Check for Missing or Disolaced 
Air Seals Between Radiator Top 
Tank and Crossmember 


' 
OK 


Check Coolant Level '" "ad1ator 
3nd Coolant Overilow cattle 


NEXT PAGE 
70172A 


1 C-20 
COOLING SYSTEMS 


Engine Overheating Diagnosis Guide (Continued) 


Low in Bottle, OK in Top Tank 
Low in Top Tank, OK in Bottle 


Check Recovery System for Leaks 
Check Entire System for Leaks 


Check Coolant for Foami11g 


NOT OK 


Flush System and Fill 
with 50-50 Solution 


NOT OK 


Repair Leaks 


OK (Hot) 


OK 


Check System for Leaks - 
Pressure Test 


OK 


Check Coolant Circulation 
at Heater Hose by Feel 
(Heater Must Ba On) 


Check Ignition Timing 
Check Exhaust Heat 
Valve, if Equipped 


Repair or Replace as Necessary 


NOT OK 


Replace or Rebuild Radiator 


NOT OK 


Reposition Hose Stiffener 
or Replace Hose 


Check for Collapsed 
Lower Radiator Hose 


OK 


OK 


Check Water Pump for Loose Impeller 


Replace Thermostat 
Replace Pump if Necessary 


Check Coolant Level in Radiator 
(_ . . 


and Coolant Overflow Bottle 


Check Coolant Antifreeze 
Concentration 


NOT OK 


Add Antifreeze or Flush System 
and Fill with 50-50 Solution 


NOT OK (Not Hot) 


Visually Inspect Tops of Radiator 
Tubes for Evidence of Restrictions 


OK 


Check Head(s) and Block for Internal 
( 


Restrictions and Repair as Necessary 
· 


701728 


(1) Carefully remove radiator pressure cap from 
filler neck and check coolant level. 


NOTE: Push down on the cap to disengage from the 
.'Itoµ tabs. 


(2) Wipe inside of filler neck and examine lower 
inside sealing seat for nicks, cracks, paint, dirt and sol- 
der bumps. 
(3) Inspect overflow tube for internal obstructions. 
Insert a wire through tube to ensure it is clear. 
(4) Inspect cams on outside of filler neck. If cams 
are bent, seating of pressure cap valve and tester seal 
will be affected. Bent cams can be reformed if done 
carefully. 
(5) Attach pressure tester to filler neck-(fig. lC-15). 
Do not force. 
(6) Operate tester pump to apply 15 psi (103.4 kPa) 
pressure to system. If hoses swell excessively while test- 
ing, replace as necessary. 
(7) Observe gauge pointer: 
(a) Holds Steady: If pointer remains steady for 
two minutes, there are no serious leaks in the system. 


NOTE: There 111a11 be an internal leak that does not 
apµear with normal system pressure. If it is certain that 
coolant is being lost and no leaks can be detected, check 
.fbr inte1ior leakage or perform Combustion Leakage 
Test. 


80052 


Fig. 1 C-15 
Cooling System Pressure Test 


(b) Drops Slowly: Indicates presence of small 
leaks or seepage. Examine all connections for seepage or 
slight leakage with a flashlight. Check radiator, hose, 
gaskets and heater. Seal small leaks with AMC Sealer 
Lubricant, or equivalent. Repair leaks and recheck 
system. 
(c) Drops Quickly: Indicates that serious leak- 
age is present. Examine system for serious external 
leakage. If no leaks are visible, check for internal 
leakage. 


NOTE: Larue mdiator leak.<; should be repaired by a 
reputable rwliator repair shop. 
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Inspecting for Internal Leakage 


( 1) Remove oil pan drain plug and drain small 
amount of engine oil (coolant, being heavier, should 
drain first), or operate engine to churn oil, then examine 
dipstick for water globules. 
(2) Inspect transmission dipstick for water 
globules. 
(3) Inspect transmission fluid cooler for leakage. 
Ref er to Transmission Fluid Cooler Leakage Test. 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line with fan. Do not ]YUt 
hands near pulleys, belts or fan. Do not wear loose 
clothing. 


( 4) Operate engine without pressure cap on radiator 
until thermostat opens. 
(5) Attach Pressure Tester to filler neck. If pressure - 
builds up quickly, leak exists as result of faulty head 
gasket or crack. Repair as necessary. 


WARNING: Do not allow pressure to exceed 15 psi 
(lO:J.4 kPa). Tum engine Off To release pressure, rock 
tester from side to side. When removing tester, do not 
turn tester more than 112 turn if system is under 
pressure. 


( 6) If there is no immediate pressure increase, 
pump Pressure Tester until indicated pressure is within 
system range. Vibration of gauge pointer indicates com- 
pression or combustion leakage into cooling system. 


CAUTION: Do not disconnect spark plug uJires while 
engine is operating. 


(7) Isolate compression leak by shorting each spark 
plug. Gauge pointer should stop or decrease vibration 
when spark plug of leaking cylinder is shorted because 
of the absence of combustion pressure. 


CAUTION: Do not operate engine with spark plug 
.'lhorted .fbr more than a minute, otherwise catalytic 


converter may be damaged. 


Tasting for Combustion Lukage jWllhout Pressure Taster) 


NOTE: DO NOT WASTE reusable coolant. If solution 
is clean and is beinq drained only to service the cooling 
system, drain coolant into a clean container for reu.se. 


WARNING: DO NOT remove block drain plugs or 
loosen radiator draincock with system hot and under 
pressure because serious burns from coolant can occur. 


(1) Drain sufficient coolant to allow thermostat 
removal. 
(2) Disconnect water pump drive belt. 
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(3) Four- and Eight-Cylinder Engine: Remove 


thermostat housing cover and remove thermostat. 
Six-Cylinder Engine: Disconnect upper radiator hose 


from thermostat housing, remove thermostat and in- 


stall thermostat housing on cylinder head. 


(4) Add coolant to engine to bring level within 114 
inch (6.3 mm) of top of thermostat housing. 


CAUTION: Avoid overheating. Do not operate engine 


Jf>r an excessive period of time. Open draincock immedi- 


ately after test to eliminate boilover. 


(5) Start engine and accelerate rapidly to approx- 


imately 3000 rpm three times while observing coolant. If 


any internal engine combustion leaks to cooling system 


exist, bubbles will appear in coolant. If bubbles do not 


appear, there are no internal leaks. 


Transmission Fluid Coolerleakaga Test 


Transmission Fluid cooler leaks can be detected by the 
presence of transmission fluid in the coolant. If fluid 


appears in the coolant, check the fluid level of the· auto- · 


matic transmission. If the fluid level is low, check the 
fluid cooler as follows: 


(1) Remove transmission-to-cooler lines at radiator. 


(2) Plug one fitting in cooler. 


(3) Remove radiator cap and ensure radiator is 
filled with coolant. 


(4) Apply shop air pressure (50 to 100 psi (344 to 690 


kPa] ) to other fitting on cooler. 


CAUTION: Because of high fluid pressure, conven- 


tional soldering must not be used for fluid cooler repair. 
All repairs must be silver-soldered or brazed. 


Bubbles in coolant at filler neck indicate a leak in fluid 


cooler. If a transmission fluid cooler leak is discovered, 
remove radiator for cooler repair. Unsolder outlet tank 
for access to fluid cooler. 


DRIVE BELT ADJUSTMENTS 


General 


After the need for adjustment has been determined, 


drive belts are adjusted by pivoting the driven com- 


ponent in its mount to achieve the desired tension. In 


some applications, a belt may drive several components 


or, for California six-cylinder engines, a single serpen- 


tine drive belt drives all components. It is necessary to 
loosen and pivot only one component. 


(1) Locate drive belt that is to be tested for correct 


tension. 


(2) Test tension with Gauge J-23600 (fig. lC-16). 


(3) If necessary, adjust drive belt. 


(4) Test tension after adjustment. 


Fig. 1 C-16 
Testing Drive Belt Tension-Typical 


Four-Cylinder Engine 


Alternator and Fan (without Air Conditioner! 


(1) Position Tension Gauge J-23600 on upper section 
of belt midway between alternator pulley and fan 
pulley. Test belt tension according to instructions on 


gauge. 


(2) Adjust belt tension to specification if less than 
90 pounds-force ( 400 N). 


(3) Adjustment(fig. lC-17). 
(a) Loosen alternator pivot and adjusting bolts. 


(b) Tighten belt with pry bar. Pry on alternator 
front housing only. 


(c) Tighten adjusting and pivot bolts \Vith 28 
foot-pounds (38 N•m) torque. 


(d) Re-test tension. 


Ag. 1 C-17 
Four-Cylinder Engine Alternator Drive Belt Adjustment 


r-·· 


\ 


Power Steering Pump 


(1) Position Tension Gauge J-23600 on upper section 


_,L belt midway between pump pulley and fan pulley. 
Test belt tension according to instructions on gauge. 


(2) Adjust belt tension to specification if less than 
90 pounds-force ( 400 N). 
(3) Adjustment (fig. lC-18). 
(a) Loosen pump-to-mounting bracket lock- 


nuts. 


FRONT 
MOUNTING 
BRACKET 
PIVOT 
BOLTS 


90808 


Fig. 1 C-18 
Four-Cylinder Engine Power Steering Pump 
Drive Bell Adlustment 


Six- and Eight-Cylinder Engine 


Alternator and Fan !Six-Cylinder Engine without Air 


Conditioner and All Eight-Cylinder Engines! 


(1) Position Tension Gauge J-23600 on upper section 
of belt midway between alternator pulley and fan 
pulley. Test belt tension according to instructions on 
gauge. 


(2) Adjust belt tension to specification if less than 


90 pounds-force ( 400 N). 


(3) Adjustment (fig. lC-19 and lC-20). 


(a) Loosen alternator pivot and adjusting bolts. 


(b) Tighten belt with pry bar. Pry on alternator 


nt housing only. 


(c) Tighten adjusting bolt with 18 foot-pounds 
(24 N•m) torque. Tighten pivot bolt with 28 foot-pounds 
(38 N•m) torque. 


( d) Re-test tension. 
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Fig. 1 C-19 Six-Cylinder Engine (w/o A/CJ 
Alternator Drive Bell Adlustment 


Fig. 1 C-20 
Eight-Cylinder Engine Alternator Drive Bell Adjustment 


Alternator and Fan (Six-Cylinder Engine with Air Conditioner! 


(1) Position Tension Gauge J-23600 on section of 


belt adjacent to inner fender panel. Test belt tension. 
according to instructions on gauge. 


(2) Adjust belt tension to specification if less than 
90 pounds-force ( 400 ~n . 


(3) Adjustment (fig. lC-21!. 
1a1 From underside or' engine compartment. 
loosen lower mounting bracket pivot nut and adjusting 
bolt. 
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(b) Insert pry bar into hole in bottom of bracket 


and pry to tighten belt. 


(c) Tighten adjusting bolt with 18 foot-pounds 


(24 N•m) torque. Tighten pivot nut with 28 foot-pounds 


(38 N•m) torque. 


(d) Re-test tension. 


Fig. lC-21 
Six-Cylinder Engine lw/A/CJ 
Alternator Drive Bait Adjustment 


Air Pump !without Power Steering) 


(1) Position Tension Gauge J-23600 on upper section 
of belt midway between air pump pulley and fan pulley. 
Test tension according to instructions on gauge. 


(2) Adjust belt tension to specification if less than 


60 pounds-force (267 N). 
(3) Adjustment. 
(a) Loosen lower retaining/pivot bolt. 


(b) Loosen upper adjusting bolt to allow pump 


to be moved. 


CAUTION: Do not pry against sides of pump because 


internal pump damage may result. 


(c) Raise pump to tighten belt. 


(d) Tighten bolts with 20 foot-pounds (27 N•m) 
torque. 
( e) Re-test tension. 


Air Pump !with Power Steering) 


(1) Remove flexible tube attached to air cleaner 
snorkel. 


(2) Position Tension Gauge J-23600 on outer section 


of belt (adjacent to inner fender panel) midway between 


power steering pump pulley and air pump pulley. Test 
belt tension according to instructions on gauge. 


(3) Adjust belt tension to specification if less than 
60 pounds-force (267 N). 
(4) Adjustment. 
(a) Loosen upper adjusting bolt. 


(b) Loosen lower pivot nut to allow pump to be 


moved. 


CAUTION: Do not pry against sides of pump because 


intemal pump damage may result. 
( ~ 


(c) Raise pump to tighten belt. 


(d) Tighten adjusting bolt with 20 foot-pounds 


(27 N•m) torque. Tighten pivot nut with 15 foot-pounds 


(20 N•m) torque. 


( e) Re-test tension. 


Air Conditioner Compressor 


(1) Position Tension Gauge J-23600 on upper section 


of belt midway between compressor pulley and either 
idler pulley or alternator pulley. Test belt tension ac- 


cording to instructions on gauge. 


(2) Adjust belt tension to specification if less than 
90 pounds-force ( 400 N). 


(3) Adjustment. 


'. 


(a) If equipped with idler pulley, loosen clamp 


bolt and idler pulley bracket pivot bolt. 
- 
(b) Insert drive lug of 112-inch drive ratchet 
into adjustment hole in idler pulley bracket and. pivot 
bracket to tighten belt. 


(c) Tighten bolts with 18 foot-pounds (24 N•m) 
torque. 


(d) If not equipped with idler pulley, follow al- 
ternator drive belt adjustment procedure. 


( e) Re-test tension. 


Power Steering Pump-Six- and Eight-Cylinder Engines 


(1) Position Tension Gauge J-23600 on lower section 


of belt midway between power steering pump pulley and 
crankshaft pulley. Test belt tension according to in- 
stuctions on gauge. 


(2) Adjust belt tension to specification if less than 
90 pounds-force ( 400 N). 
(3) Adjustment (figs. lC-22 and lC-23). 


(a) Loosen air pump drive belt (refer to Air 
Pump Drive Belt Adjustment). 


ADJUSTING 
SLOT 


ADJUSTING 


SOCKET 


FRONT 


PIVOT 
SCREW 
I 
~ 
CLAMPING 
BOLT 


70441 


Fig. 1 C-22 
Six-Cylinder Engine Power Steering Pump 
Drive Ball Adjustment 


! 


( 


REAR MOUNTING 


BRACKET 
_/ 


/0 


FRONT MOUNTING 
BRACKET 


Fig. 1 C-23 
Eight-Cylinder Engine Power Steering Pump 
Drive Belt Adjustment 


70442 


(b) Loosen adjusting bolts that attach power 


steering pump bracket to adaptor plates. 


NOTE: Tlt e bolt that attaches pump bracket to rear 
ud<lµfor pl£Lte is located behind rear adaptor plate 


.tlmiue. 


(c) Insert drive lug of 112-inch drive ratchet 


u.to adjustment hole in bracket and pivot bracket to 
ghten belt. 
(d) Tighten bolts with 30 foot-pounds (41 N•m) 


torque. 
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( e) Re-test tension. 
(f) Adjust air pump drive belt (refer to Air 


Pump Drive Belt Adjustment). 


Serpentine Drive Bell {California Only) 


(1) Position Tension Gauge J-23600-B on largest ac- 
cessible span of belt. Test belt tension according to man- 


ufacturer's instructions. 


(2) Adjust belt tension to specification if less than 
140 pounds-force (623 N). 


(3) Adjustment. 
(a) Loosen alternator adjustment and pivot 


bolts. 


CAUTION: Jlaintain a clearance of at least 1.2 inches 


(:J0.5 rnm) between power steering pump body and air 
purnp body. A 1.2-inch (30.5 mm) block gauge may pro-ve 


useful to rapidly establish clearance between pumps. Do 


uot use power steering pump to increase belt tension. 


(b) Tighten belt with pry bar. Pry on alternator 


front housing only. 


(c) Tighten adjustment and pivot bolts with 28 


foot-pounds (38 N•m) torque. 
(d) Re-test tension. 


NOTE: Because of the higher tension required for ser- 
pentine drive belts, a helper may be necessary for belt 


adjustrnent. 


SERPENTINE DRIVE BELT DIAGNOSIS 


Ref er to diagnosis chart when servicing serpentine 
drive belts. 


Serpentine Drive Belt Diagnosis 


Condition 
Possible Cause 
Correction 


TENSION SHEET.Ii'l'G 
(1) Grooved or backside idler pulley 
(1) Replace pulley(s) not conforming 
FABRIC FAILURE 
diameters are less than minimum 
to specification. 


(WOVEN FABRIC ON 
recommended. 


OUTSIDE CIRCUM- 
FERENCE OF BELT 
(2) Tension sheeting contacting 
(2) Correct rubbing condition. 
HAS CRACKED OR 
stationa.rY object. 


SEP ARA TED FROM 
BODY OF BELT) 
(3) Excessive heat causing woven 
(3) 
Replace belt. 


fabric to age. 


(4) Tension sheeting splice has 
(4) Replace belt. 


fractured. 


NOISE 
(1) 


(OBJECTION AL 


Belt slippage. 
(1) Adjust belt. 


SQUEAL, SQUEAK, 
(2) 
Bearing noise. 
(2) 
Locate and repair. 


' R RUMBLE IS 
""ARD OR FELT 
(3) 
Belt misalignment. 
(3) Align belt/pulley(s). 
WHILE DRIVE BELT 
IS IN OPERATION) 
(4) Belt-to-pulley mismatch. 
(4) 
Install correct belt. 
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Condition 


NOISE 
(OBJECTION AL 
SQUEAL, SQUEAK, 
OR RUMBLE IS 
HEARD OR FELT 
WHILE DRIVE BELT 
IS IN OPERATION) 


(Continued) 


RIB CHUNKING 


(ONE OR MORE RIBS 
HAS SEPARATED 
FROM BELT BODY) 


RIB OR BELT WEAR 


(BELT RIBS CONTACT 
BOTTOM 0 F PULLEY 
GROOVES) 


LONGITUDINAL 
BELT CRACKING 


(CRACKS BETWEEN 


TWO RIBS) 


BELT SLIPS 


Possible Cause 


(5) Driven component induced 


vibration. 


(6) System resonant frequency 


induced vibration. 


(1) 
Foreign objects imbedded in 


pulley grooves. 


(2) 
Installation damage. 


(3) Drive loads in excess of design 
specifications. 


(4) 
Insufficient internal belt adhesion. 


(1) Pulley( s) misaligned. 


(2) Mismatch of belt and pulley 
groove widths. 


(3) Abrasive environment. 


(4) 
Rusted pulley(s). 


(5) Sharp or jagged pulley groove tips. 


(6) Rubber deteriorated. 


(1) Belt has mistracked from pulley 
groove. 


(2) Pulley groove tip has worn away 


rubber to tensile member. 


(1) 
Belt slipping because of 
insufficient tension. 


(2) 
Belt or pulley subjected to 
substance (belt dressing, oil, 
ethylene glycol) that has reduced 
friction. 


(3) Driven component bearing failure. 


(4) Belt glazed and hardened from 


heat and excessive slippage. 


Correction 


( 5) Locate defective driven component 
and repair. 


(6) 
Vary belt tension within 
specifications. Replace belt. 


(1) 
Remove foreign objects from 
pulley grooves. 


(2) 
Replace belt. 


(3) Adjust belt tension. 


(4) 
Replace belt. 


(1) 
Align pulley(s). 


(2) 
Replace belt. 


(3) Replace belt. 


(4) Clean rust from pulley(s). 


(5) Replace pulley. 


(6) Replace belt. 


(1) Replace belt. 


(2) Replace belt. 


(1) 
Adjust tension. 


(2) 
Replace belt and clean pulleys. 


(3) Replace faulty component bearing. 


(4) Replace belt. 


811028 
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Condition 
Possible Cause 
Correction 


" GROOVE JUMPING" 
(1) Insufficient belt tension. 
(1) Adjust belt tension. 
(BELT DOES NOT 


MAI::.J"TAIN CORRECT 
(2) Pulley(s) not within design 
(2) Replace pulley(s). 
POSITION ON 
tolerance. 


PULLEY, OR TURNS 
OVER _.\J.'\l'D/OR RUNS 
(3) Foreign object(s) in grooves. 
(3) 
Remove foreign objects from 


OFF PULLEYS) 
grooves. 


(4) Excessive belt speed. 
(4) A void excessive engine acceleration. 


(5) Pulley misalignment. 
(5) Align pulley(s). 


(6) Belt.to-pulley profile mismatched. 
(6) Install correct belt. 


(7) Belt cordline is distorted. 
(7) Replace belt. 


BELT BROKEN 
(1) Excessive tension. 
(1) Replace belt and adjust tension 
(NOTE: IDENTIFY 
to specification. 


.:\J.'\J'D CORRECT 
PROBLEM BEFORE 
(2) Tensile members damaged during 
(2) Replace belt. 


NEW BELT IS 
belt installation. 
INSTALLED) 
(3) Belt turnover. 
(3) Replace belt. 


(4) Severe misalignment. 
(4) Align pulley(s). 


(5) Bracket, pulley, or bearing 
(5) 
Replace defective component and 
failure. 
belt. 


CORD EDGE FAILURE 
(1) Excessive tension. 
(1) Adjust belt tension. 


(TENSILE MEMBER 
EXPOSED AT EDGES 
(2) Drive pulley misalignment. 
(2) Align pulley. 
OF BELT OR 


SEP AR TED FROM 
BELT BODY) 
(3) Belt contacting stationary object. 
(3) 
Correct as necessary. 


(4) Pulley irregularities. 
(4) 
Replace pulley. 


(5) Improper pulley construction. 
(5) Replace pulley. 


(6) Insufficient adhesion between 
(6) 
Replace belt and adjust tension 
tensile member and rubber matri..""<:. 
to specifications. 


SPOR_-\DIC RIB 
(1) 
Ribbed pulley(s) diameter less than 
(1) 
Replace pulley(s). 
CRACKING 
minimum specification. 


(MULTIPLE CRACKS 
IN BELT RIBS AT 
(2) Backside bend flat pulley(s) 
(2) 
Replace pulley( s). 


RANDOM INTER· 
diameter below minimum. 


VALS ) 
(3) Excessive heat condition causing 
(3) Correct heat condition as 


rubber to harden. 
necessary. 


(4) Excessive belt thickness. 
(4) 
Replace belt. 


(5) Belt overcured. 
(5) 
Replace belt. 


(6) Excessive tension. 
(6) Adjust belt tension. 
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Radiator Cap Relief Pressure 


Thermostat 


Rating .. ..... ... . 


Must be open 0.003 inch (0.076mm} at . 


Fully open. 
Water Pump 
Type . 


Drive . 


Radiator 
Type . 


Cooling System Capacities 


(includes 1 quart for heated . 


Fan 
Number of Blades. 
Diameter .. 


Drive Belt 
Angle of V . 


Width-top of groove . 


Type (plain or cogged) .. 


Serpentine 
Number of Ribs. 
Rib Angle 
Rib Width ... . 


•California: Serpentine Drive Belt 


SPECIFICATIONS 


Cooling System Specifications 


Four-Cylinder Engine 


USA 
Metric 


15 psi 
103 kPa 


195°F 
91°c 
192°·198°F 
a9°.92°c 


218°F 
103°c 


Centrifugal 


V-Belt 


T-ube & Spacer 


7 .8 qts. 
7.1 liters 


I 


Six-Cylinder Engine 


USA 
Metric 


15 psi 
103 kPa 


195°F 
91°c 
192·198°F 
99.92°c 


218°F 
103°C 


Centrifugal 
V·Belt• 


Tube & Fin 


10.5 qts. 
9.9 liters 


Eight-Cylinder Engine 


USA 
Metric 


15 psi 
103 kPa 


195°F . 
91°c 


192·198°F 
89·92°C 
218°F 
103°c 


Centrifugal 
V·Belt 


Tube & Fin 


13.0 qts. 
12.3 liters 
( 11 .6 imp. qts.) 304 Cl D engine 
14.0 qts. 
13.2 liters 
(10.8 imp. qts.) 360 CID engine 


Refer to Cooling System Components Chart 
Refer to Cooling System Components Chart 


36° 
38° 


0.38 in . 
9.65mm 
0.391-0.453 
9.931-11.506 


in. 
mm 
plain 
plain 


6 
40° 
0.14 in . 
3.56mm 


38° 
0.391-0.453 
9.931-11.506 


in. 
mm 
plain 


60570 


Cooling 
Engine 
Package 
Model 


STD 
HO 
AC 
151 
258 
304 


• 
• 
• 
• 
• @ 
• 
CJ-5 
•@ 
• 
85 
• @ 
• 
• @ 
• 
CJ-7 
• 
• 
87 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
Wagoneer 
• 
• 
15 
• 
• 
• 
• 
c 


Cherokee 
• 
• 
16, 17, 18 
• 
• 
Truck 
• 
25, 26 , 27 
• 
• 
• 
NOTE : All radiator caps are rated at 15 psi ( 103 kPa) 


Gl Not applicable to CJ-5 vehicles 


@ Not available in California 
·» California : Reverse Rotation 


Air Conditioner 
All .. . .. . 


Air Pump 


All except six-cylinder w/PS. 


Six.Cyl inder w/PS (3/8-inch belt). 
Fan And Alternator ... .. .... . . 


Power Steering Pump . ... . .... . 


Serpentine Drive Belt (Six-cylinder engine California) . 
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Cooling System Components 


Transmission 
Radiator 
Fan 


Fins 
Rows 
No. 
360 
Man. 
Auto. 
Per 
of 
Diam. 
of 


Inch 
Tubes 
(Inches) 
Blades 
• 
8 
2 
16.25:.ll 
4 


• <D 
9 
2 
16.25@ 
4 


• 
15 
2 
15.62 
7 


• © 
15 
2 
15.62 
7 
• 
15 
2 
15.62 
7 


• <D 
15 
2 
15.62 
7 


• 
10.5 
2 
19.00 
4 


• <D 
12 
2 
19.00 
4 
• 
16 
2 
19.50 
7 


• @ 
16 
2 
19.50 
7 


• <D 
13 
2 
15.00 
4 


• <D 
16 
2 
16.00 
7 
• 
11 
2 
15.00 
4 
• 
13 
2 
16.00 
7 
• 
9 
2 
16.25 Ql 
4 
• 
10 
2 
16.25;» 
4 
• 
15 
2 
19.50@ 
7 
• 
15 
2 
19.50@ 
7 
• 
15 
2 
19.50@ 
7 
• 
15 
2 
19.50@ 
7 


• 
• 
11.5 
2 
19.50 
7 


• 
• 
12.5 
2 
19.50 
7 
• 
• 
16 
2 
19.50 
7 


• 
• 
16 
2 
19.50 
7 


• 
• 
16 
2 
19.50 
7 


• 
• 
16 
2 
19.50 
7 


Engine Drive Belt Tension 


Initial 
Pounds-Force 
New Belt 


125-155 


125-155 


65-75 


125-155 


125-155 


180-200 


Reset 
Pounds-Force 
Used Belt 


90-115 


90-115 
60-70 


90-115 


90-115 
140-160 


Spacer 
Tempa· 
(Inches) 
trol 


0.88 


0.88 


1.22 


1.22 


1.22 


1.22 


1.50 
1.50 


• 
• 
1.70 
• 
1.70 
• 
0.88 


0.88 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 


Initial 
Newtons 
New Belt 


556-689 


556-689 
289-334 


556-689 
556-689 


800-890 


Shroud 


• 
• 
• 
• 


• 
• 
• 
• 
• 
• 


• 
• 
• 
• 


• 
• 
• 
• 


50875 


Reset 
Newtons 
Used Belt 


400-512 


400-512 
267-311 


400-512 


400-512 


623-712 


50253 
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ALTERNATOR 
\ 


Engine Drive Belt Arrangements 


POWER STEER ING PUMP 


FAN AND 
WATER PUMP 


FOUR-CYLINDER ENGINE 
BASIC BELT ARRANGEMENT 


FAN AND 
WATER PUMP 


70708A 


ALTERNATOR 


DRIVE PULLEY 


FAN ANO 
WATER PUMP 
/ 


I 
I 


FOUR-CYLINDER ENGINE WITH 


I 


I 


I 
I 


I 


AL TERNA TOR AND POWER STEERING 


ALTERNATOR 


FAN AND 
WATER PUMP 


I 
I 


I 
I 


707086 


\ 
J 
AIR PUMP 
---o 


t 
DRIVE PULLEY 


SIX-CYLINDER ENGINE 
BASIC BELT ARRANGEMENT 
80415A 


LEGEND 


FRONT BELT----- 


MIDDLE BELT----- 
REAR BELT----- 


/ 
/ 


DRIVE PULLEY 


/ 
/ 
/ 


SIX-CYLINDER ENGINE WITH 
AL TERNA TOR AND AIR PUMP 
804158 


( 


ALTERNATOR 
\ 


FAN AND 
WATER PUMP 


POWER 
STEERING 
PUMP 
\ ---6 


/ 
/ 


DRIVE PULLEY 


/ 


/ 
/ 
/ 


SIX-CYLINDER ENGINE WITH AL TERNA TOR 
AND POWER STEERING 


AIR PUMP 


ALTERNATOR 


FAN AND 
WATER PUMP 


SIX-CYLINDER ENGINE WITH 
SERPENTINE DRIVE, ALTERNATOR 
AND AIR PUMP 


\ 


80415C 


80415J 


LEGEND 
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ALTERNATOR 
FAN AND 
WATER PUMP 


DRIVE PULLEY 


AIR PUMP 


POWER 
STEERING 
PUMP 


SIX-CYLINDER ENGINE WITH ALTERNATOR 
POWER STEERING AND AIR PUMP 


ALTERNATOR 


FAN AND 
WATER PUMP 


AIR PUMP 
\ 


SIX-CYLINDER ENGINE WITH 
SERPENTINE DRIVE, ALTERNATOR , 


POWER STEERING AND AIR PUMP 


804150 


8041 SK 


FRONT BELT------ 
MIDDLE BELT----- 


REAR BELT - -- - 
- 
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ALTERNATOR 


SIX-CYLINDER ENGINE WITH 
SERPENTINE DRIVE, AL TERNA TOR, 
AIR CONDITIONING, POWER STEERING 
AND AIR PUMP 


FAN AND 
IDLER 


DRIVE PULLEY 


SIX-CYLINDER ENGINE WITH AL TERNA TOR, 


80415M 


AIR PUMP 


POWER 
STEERING 
PUMP 


AIR CONDITIONER 
COMPRESSOR 
FAN AND 
""' 
WATER PUMP 


ALTERNATORo-·h..........,::11:""-1 
\ 
' 


DRIVE PULLEY 


IDLER 


POWER 
STEERING 
PUMP 


/ 
/ 
/ 


SIX-CYLINDER ENGINE WITH AL TERNA TOR, 
AIR CONDITIONING ANO POWER STEERING 


AIR CONDITIONER 
COMPRESSOR 


DRIVE 
PULLEY 


FAN ANO 
WATER PUMP 


90977A 


POWER STEERING, AIR PUMP AND AIR CONDITIONING 
SIX-CYLINDER ENGINE WITH AL TERNA TOR 
ANO AIR CONDITIONER 


909778 


LEGEND 
FRONT BELT----- 


MIDDLE BELT----- 


REAR BELT----- 


90977C 


·.,__ 


( 


I 
\ 


\ 


FAN ANO WATER PUMP 


• 
DRIVE PULLEY 


EIGHT-CYLINDER ENGINE 
BASIC BELT ARRANGEMENT 


NOTE: 10 SI AL TERNA TOR - 1 BELT 
15 SI ALTERNATOR -2 BELTS 


909770 


FAN AND 
WATER PUMP 
~ 
ALTERNATOR tr,,, 


' ' ' ' ' ' 


POWER 
STEERING 
PUMP 


DRIVE PULLEY 


EIGHT-CYLINDER ENGINE WITH ALTERNATOR , 


AIR PUMP ANO POWER STEERING 


NOTE: 10 SI AL TERNA TOR - 
1 BELT 
15 SI AL TERNA TOR - 2 BEL TS 
90977F 
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FAN ANO 
WATER PUMP 
\ 
ALTE&_../' 


' ' ' ' ' 


EIGHT-CYLINDER ENGINE WITH 
ALTERNATOR ANO AIR PUMP 


NOTE : 10 SI ALTERNATOR - 
1 BELT 
15 SI AL TERNA TOR - 2 BELT 


AIR CONDITIONER 
COMPRESSOR 
I 
FAN AND 
o::.:ER~MP 


/ALTERNATOR 
d 


AIR PUMP 


90977E 


)', 
AIR PUMP 


DUAL 
'-... 
BELTS 
DRIVE PULLEY 


EIGHT-CYLINDER ENGINE WITH ALTERNATOR, 
AIR PUMP, AIR CONDITIONING, ANO POWER STEERING 


90977G 


LEGEND 
FRONTBELT----- 
MIDDLE BELT---- 
REAR BELT----- 


1 C-34 
COOLING SYSTEMS 


AIR CONDITIONER 
WATER PUMP 
0 


FANAND 


COMPRESSOR 
-.,. 
\_ 
" 
I 
'- 


I 
I 


/ 


f]NATOR, 


' ' }'<, 


DUAL BELTS 


EIGHT-CYLINDER ENGINE WITH ALTERNATOR, 
AIR CONDITIONING AND POWER STEERING 


Torque Specifications 


90977H 


POWER 
STEERING 
PUMP 


LEGEND 
FRONT BELT------ 
MIDDLE BELT----- 
REAR BELT----- 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-tightened item. 


USA (ft-lbs) 


Accessory Drive Pulley Screws ·(Six-Cylinder) . . . . . . ... .. . 


Air Conditioning Idler Pulley Bracket to Timing Case Cover Nut. 
Air Pump-to-Bracket Screws .. . . . 


Air Pump Bracket-to-Engine Screws . ..... .. . 
Air Pump Adjusting Strap to Pump . ........ . 


Alternator Adjusting Bolt (Six- and Eight-Cylinder) 
Alternator Adjusting Bolt (Four-Cylinder) .. 


Alternator Mounting Bracket-to-Engine Bolt 
Alternator Pivot Bolt or Nut . ... . 
Alternator Pivot Mounting Bolt to Head . . 


A/T Fluid Cooler Line Flared Fitting Nuts 
A/T Fluid Cooler Line Radiator Fitting .. 


Crankshaft Pulley to Damper Screw .... 


Engine Block Heater Nut - Compression Type . 
Engine Block Heater Nut - T-Bolt Type .. 


Fan Blades and Pulley to Hub Screw . . . . 


Idler Pulley Bearing Shaft to Bracket Nut . 


Idler Pulley Bracket to Front Cover Nut . . 


Power Steering Pump-to-Bracket (Four-Cylinder). 
Power Steering Pump Adapter Screw .. 


Power Steering Pump Bracket Screw . . . 
Power Steering Pump Mounting Screw .. 


Power Steering Pump Pressure Line Nut . 


Power Steering Pump Pulley Nut . . .. . 


Thermostat Housing (Six- and Eight-Cylinder) 
Thermostat Housing (Four-Cylinder) .. . . . . 


Timing Case Cover to Block (Eight-Cylinder) (through Water Pump) . 


Water Pump-to-Block Screws (Six-Cylinder) . . ..... . . 


Water Pump to Block (Four- and Eight-Cylinder) . .... . 


Water Pump-to-Timing Case Cover Screen (Eight Cylinder) 


Service 
Set-To 
Torque 


18 
7 
20 
25 
20 
18 
20 
28 
28 
33 
25 
15 
23 
10 
20 in-lbs 


18 


33 
7 
28 


23 
43 
28 
30 
58 


13 
20 
25 
13 
25 
48 in-lbs 


All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 


Service 
In-Use 
Recheck 
Torque 


12-25 
4-9 
15-22 
18-28 


15-22 
15-20 
15-25 
23-30 
20-35 
30-35 
15-30 
10-30 


18-28 
8-13 
17-25 in-lbs 
12-25 
28-38 


4-9 


24-32 
18-28 
37-47 
25-35 
30-45 
40-09 
10-18 
17-23 
18-33 
9-18 
18-33 
40-55 in-lbs 


Metric (N·ml 


Service 
Service 
In-Use 
Set-To 
Recheck 
Torque 
Torque 


24 
16-34 
10 
5-12 
27 
20-30 
34 
24-38 
27 
20-30 
24 
20-27 
27 
20-34 
38 
31-41 
38 
2748 
45 
41-48 
34 
20-41 
20 
14-41 
31 
24-38 
14 
11-18 
2 
2-3 
24 
16-34 
45 
38-52 


10 
5-i2 


38 
3244 
31 
24-38 
58 
50-64 
38 
34-48 
41 
41-61 
79 
54-94 
18 
14-24 
27 
24-30 
34 
24-45. 


18 
12-24 
34 
24-45 
5 
5-6 


Refer to Standard Torque Specifications and Capscrew Markings Chan in Section A of this manual for any torque specifications not listed above. 
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J-23600 
BELT TENSION GAUGE 


Tools 


COOLING SYSTEM PRESSURE 
TESTER AND ADAPTER 
(TYPICAL) 


COOLING SYSTEMS 
1 C-35 


AJ42005 


NOTES 


( --. 
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BATTERIES 


GENERAL 


Battery Claulflcatlou. Ratings and Codu 
Battery Replacament 
Charging 
OARS Chart 


Page 
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10-2 
10-3 
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The batteries for 1981 Jeep vehicles are lightweight 


and have low-antimony/lead compound plates. In addi- 


tion to helping reduce overall vehicle weight, they re- 
uire less frequent electrolyte level inspections, have a 


decreased self-discharge rate from local action and have 


a longer shelf life. Electrolyte level inspections are re- 


quired only at the beginning of each winter season and 


every 15,000 miles (24 000 km). 


In addition to the standard equipment 380 cold crank 
amps battery, a 450 cold crank amps battery is option- 


ally available for vehicles equipped with heavy-duty 
equipment. Both batteries are 12-volt, lead-acid units. 


The vehicle battery tray has a removable spacer that, 
when removed, will permit the installation of a sub- 
stitute conventional size group 24 battery in the event a 
lightweight replacement battery is not available. 


NOTE: A 440 Cold Crank Amps with 135-Minute Re- 


ser11e Ca.pncity is optionally available for 1981 J-Series 


l'eh £cles equipped with a Police Package. 


BATTERY CLASSIFIC.\TIONS. RATINGS AND CODES 


Group Size Classlftcatlon 


The group size classification provides, by reference to 


Battery Council International listings or applicable SAE 
standard, tile physical characteristics and electrical cri- 


teria for the applicable battery. 


INDEX 


Reserve Capacity Minutes Rating 


General 
Maintenance 
Specifications 
Tasting 


Paga 
10-1 
10-2 
10-9 - 


10-5 


Reserve capacity minutes is defined as the number of 
minutes a fully charged battery at 80°F (26.7°C) can be • 


discharged at a steady 25 ampere rate until a terminal • 


voltage equivalent to 1.75 volts per cell (10.50 volts total 
battery voltage) is indicated. The reserve capacity rating 


for each Jeep battery is either listed on a label or 
stamped into the battery case. The batteries are also 
color coded to denote the rating. 


Cold Crank Amps Rating 


The cold crank amps rating specifies the minimum 
amps a fully charged battery can deliver at 0°F (-17.7°C) 
for thirty seconds without the battery terminal voltage 
dropping below 7.2 volts. The cold crank amps rating is 


either listed on a label or stamped in the battery case. 


Battery Ratings 


Group Size 
Cold Crank Amps 
Reserve Capacity Min. 


55-380 
380 
75 


56-450 
450 
90 
24-440 
440 
135 
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Battery Codes 


Each battery is date coded at the time of shipment 
from the manufacturer. This code is stamped into the 


edge of the plastic case cover (fig. lD-ll. A second code 
number stamped on the side of the battery case repre- 
sents manufacturing data and may be ignored. 
The date code is decoded a.s follows: 


•Month: Jan .. Feb., etc. 


•Year: 80-1980. 81-19Sl 


10-2 
BATIEiUES 
.................................................................... 
m111 ... 
im.t:~ 


•MONTH I ·vrR 


JAN-81 _ 
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BA TIERY REPLACEMENT 


Removal 


(1) Loosen cable clamps. 


(2) Use puller to remove cables if necessary. Re- 
move positive cable first. 


WARNING: Use extreme care to prevent dropping bat- 


tery and splattering the electrolyte because it can cause 
se·vere eye injury and sk:in burns. Rubber gloves, rubber 


aprmzs, protective eye shields and steel-toed shoes will 


decrea..c;e the hazards of this type accident. Immediate 


first a.id is required for electrolyte splashed into the eyes 


a11d on the sk:in. Electrolyte spills should be immediately 
neutra.lized with a solution of sodium bicarbonate (bak- 
ing soda) and water and then thoroughly rinsed ?uith 
wa.ter. 


(3) Loosen holddowns and remove battery. 


( 4) Inspect cables for corrosion and damage. Re- 
move corrosion using wire brush or post and terminal 


cleaner and soda solution. Replace cables tha_t have dam- 
aged or deformed terminals. 
(5) Inspect battery tray and holddowns for corro- 


sion. Remove corrosion using wire brush and soda solu- 


tion. Paint exposed bare metal. Replace damaged 
components. 


(6) Clean outside of battery case if original battery 


is to be installed. Clean top cover with a diluted am- 
monia soda solution to remove acid film. Flush with 
clean water. Ensure soda solution does not enter cells. 
Remove corrosion from terminals with wire brush or 
post and terminal cleaner. Inspect case for cracks or 
other damage that would result in leakage of electrolyte. 


Installation 


(1) Refer to Specifications to determine if battery 
has correct rating for vehicle. 


(2) Use hydrometer to test battery electr.:ilyte.(. 
__ -- _ 


Charge if necessary. 


CAUTION: Ensure battery tray is clear of loose hard- 
ware or debris that could damage battery case. 


(3) Position battery in tray. Ensure positive and 
negative terminals are correctly located. Cables must 
reach their respective terminals without stretching. 


- ( 4) Ensure tang at battery base is positioned in tray 
properly before tightening holddown. 


CAUTION: It is imperati?:e that the cables are con- 


11ected to the battery positive-to-positive and negative- 


to-negative. Reverse polarity will damage alternator 
diodes and radios. 


(5) Connect and tighten positive cable first. Then 


connect and tighten negative cable. 


NOTE: The tapered positive terminal is 1/16 inch (1.6 


mm) larger in diameter than the negative terminal. The 
opening in the positive cable clamp is correspondingly 
larger. 


(6) Apply thin coating of petroleum jelly or chassis 
grease to cable terminals and battery posts. 


(7) Inspect negative cable connections on engine 
and vehicle body for condition, security and electrical 
contiriuity. 


MAINTENANCE 


Always observe the correct polarity when connecting 
a charger to a battery. Reversed battery connections will 
damage the alternator diodes and radios. The ~~GA­ 
TIVE battery terminal is grounded to the engine and 
body. 


WARNING: Explosive gases are present within and 


around the battery at all times. A. void open flames and 


spark.c;. The danger of battery explosion is compounded 
by the fact that the acid u:ould be splattered in every 


direction. Wear protective e?Je shields and clothing when 
servicing any battery. Ensure battery has adequate ven- 
tilation when charging. 


It is important that the battery be fully charged when 


a new vehicle is delivered. :'ifaintaining a battery at 
partial charge could shorten its life. 
Inspect electrolyte level in the battery at 15,000 mile 


(24 000 km) intervals and at the beginning of the winter 
season. Add distilled water to each cell until the level 
reaches the bottom of the vent well. DO ~OT OVER- 
FILL. Operate the engine immediately after adding wa- 
ter (particularly in cold weather) to assure proper 
mixing of the water and electrolyte. 
. 


Inspect to determine the external condition of the \ 


battery and the cables periodically. 
The holddown should be tight enough to prevent the 
battery from vibrating or shifting position and cause 
damage to the battery case. 


( 
1 


CAUTION: Keep filler caps tight to prevent the neu- 
mli:inq solution frorn entering the cellc;. 


Take particular care to ensure that the top of the 
battery is free of acid film and dirt between the battery 


terminals. For best results when cleaning the battery, 


wash with a diluted ammonia or soda solution to neu- 


tralize any acid present and flush with clean water. 


To ensure good electrical contact, the battery cables 
must be tight on the battery posts. Ensure the terminal 
clamps have not stretched. This could cause the clamp 


ends to become butted together without actually being 
tight on the post. If the battery posts or cable terminals 


are corroded, disconnect the cables by loosening the 


terminal clamp bolts and remove the terminals with the 


aid of a puller. Do not twist, hammer or pry on a termi- 
nal to free it from the battery post. Clean the terminals 
and posts with a soda solution and wire brush or post 
and terminal cleaner. Connect the cable terminal clamps 


(positive terminal first) to the battery posts and apply a 


thin coat of petroleum jelly or grease. Inspect the bat- 
tery negative cable and body ground cable for condition 


and good electrical continuity with engine and body. 


Frozen Electrolyte 


W AR...'ITNG: Do not atternpt to charge or use a booster 


m1 a battery with frozen electrolyte. The frozen battery 


may explode! 


A 75 percent charged battery will not freeze. Maintain 
batteries at 75 percent charge or more, especially during 


winter weather. 


Replace the battery if the electrolyte becomes either 


slushy or frozen. A battery in this condition, depending 


on the severity of the freeze, may accept and retain a 


charge, and even perform satisfactorily under a load 


test. However, after 120 to 150 days in service, a reduc- 


tion in storage capacity and service life will become 


apparent as the individual plates lose their active 
material. 


Electrolyte Freezing Temperature 


Specific Gravity 
I 


Freezing Temperature 
(Corrected to soo F) 


1.270 
- 840F (- 640C) 


1.250 
- 620F (- 52°C) 


1.200 
- 160F (- 270C) 
1.150 
+ 050F (- 150C) 
1.100 
+ 190F (- 
7°C) 
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Battery Storage 


All wet cell batteries will discharge slowly from local 
action when stored. Batteries . discharge faster when 


warm than when cold. For example. at 100°F (37.8°C), a 


normal self-discharge rate of 0.0024 specific gravity per 


day can be expected. At 50°F (10°C), a discharge rate of 
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0.0003 specific gravity per day is normal. Refer to Self- 


Discharge Rate chart. 


Before storage, clean the battery case with a solution 


of sodium bicarbonate (baking soda) and water, rinse 
and wipe the case dry. When storing a battery, charge 


fully (no change in specific gravity after three tests 
taken at one hour intervals) and store in a cool, dry 
location. Refer to Charging and Testing. 
Fully charge a stored battery before putting it into 


service. Refer to Charging for procedure. Refer to Bat- 


tery Replacement for installation procedure. 


Self-Discharge Rate 


Approximate Allowable 
Temperature 
Self-Discharge Per Day 
For First Ten Days 


100°F (37 .s 0 c) 
0.0024 Specific Gravity 
80°F (26.7°Cl 
0.0009 Specific Gravity 
50°F (10°Cl 
0.0003 Specific Gravity 
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CHARGING 


General 


A battery stores electrical energy in the form of chem- 


ical energy. When it is used to power an electrical device 


(e.g., a starter motor), the stored energy is released, or 


discharged, in the form of electrical energy. 
The more cells and plate area a battery has, the 
greater its capacity for storing energy. When the max- 


imum amount of energy is being stored, a battery is 


commonly said to be "fully charged." The relative 
amount of charge or stored energy is directly propor- 


tional to the specific gra\·ity value of the electrolyte. 


This allows the use of a hydrometer to determine the 


state of charge or energy storage le\·el of a battery in 
relation to the maximum possible charge (full charge). 


Dry Charge Battery 


WARNING: Before acti'i:ating a dn1-charged battery, 


ca reji1llu read the instructions and poison/ danger u.:arn- 
iug on the electrolyte carton. 


Do not remove seals until battery is to be activated. 
Once the seals are remo\·ed, the battery must be acti- 


vated immediately. Discard seals after removal. 


Activation Procedure 


(1) Fill each cell with battery electrolyte to bottom 


of well, observing handling precautions listed on electro- 


lyte carton. 


(2) After cells are filled, tilt battery from side to 
side to release air bubbles. 


(3) Recheck electrolyte level in each cell and add as 


necessary. 
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NOTE: Uneven filling of cells will affect the battery 
c".pncity and service life. 


(4) Install caps supplied with battery. 


(5) Inspect battery case for leakage to ensure no 


damage occurred in handling. 


(6) Boost charge battery for 15 minutes at 30 amps 


or slow charge until battery electrolyte is gassing freely. 


(7) Install battery in vehicle. Refer to Battery Re- 


placement-Installation. 


NOTE: Because the apparent state of charge of a bat- 


te171 as indicated by a hydrometer is depressed for the 
.first fe1.c cycles, load testing is the only mlid test at the 
time of activation. Hydrometer testing may be used 
4ter the battery has been cycled in service. 


The specific gravity of a newly installed Jeep battery 


will be approximately 1.225 (±0.010). The specific grav- 


ity will normally rise to 1.250 to 1.265 after a few days in 
service. 


NOTE: Electrolyte is composed of sulfun"c acid and 


water. Approximately 35 percent by weight or 24 per- 


cent by volume is acid. 


WARNING: Never add pure acid to a batten). 


Slow Charge 


WARNING: Battery charging generates hydrogen gas, 


which i.<1 highly flammable and explosive. Hydrogen gas 


is prese11 t within and around a battery at all times, even 


1Phen a batten) i.i; in a discharged condition. Kee-p open 


.flm'lles n'lld sparks (including cigarettes, cigars, pipes) 


1n1111y j1.,m1 the battery. Always wear eye protection 


1Phe11 lin.11dli11g, testing or charging a battery 


Slow charging is the preferred method of recharging a 


battery. The slow charge method may be safely used, 


regardless of charge condition of the battery, provided 


the electrolyte is at the proper level in all cells·and is not 


frozen. 


WARNING: Do not attempt to charge or use a booster 


011 u bnttei?J u.:ith.frozen electrolyte because it can cause 


the frnzen britte171 to explode. 


The normal charging rate for a lightweight battery is 


:i to 5 amps. A minimum period of 24 hours is required 
when charging at this rate. Charge time is inversely 


proportional to the temperature of the electrolyte. 


A battery may be fully charged by the slow charge 


method unless it is not capable of accepting a full 


charge. A battery is in a maximum charged condition 


when all cells are gassing freely and three corrected 
specific gravity tests, taken at one-hour intervals, 


indicate no increase in specific gravity. 


Fast Charge 


CAUTION: Always disconnect the battery ca'Jles be- 


j(1re using afa.i;t charger. 


A battery may be charged at any rate that does not 


cause the electrolyte temperature of any cell to exceed 


125°F (51.7°C) and does not cause excessive gassing and 


loss of the electrolyte.· 


A fast charger cannot be expected to fully charge a 
battery within an hour, but will charge the battery 
sufficiently so that it may be returned to service. The 
battery will be fully charged by the vehicle charging 


system, provided the engine is operated a sufficient 


length of time. 


Booster Charging 


WARNING: If the battery electrolyte is not visible or 


frozen, do not attempt to jump-start because the battery 


could rupture or explode. The battery must be warmed 
u71 to 40 ° F (4.4 °C) and water added if necessary before it 


can be safely charged or the engine jump-started. 


The correct method for starting an engine with a 


discharged battery requires either a portable starting 
unit or a booster battery. When using either method, it 


is essential that connections be made correctly. 


When using a portable starting unit, the voltage must 


not exceed 16 volts or damage to the battery, alternator, 


or starter may result. Because of the accompanying high 


voltage, a fast charger must not be used for jump-start- 
ing engines. 


(1) Remove vent caps from booster battery and 


cover cap openings with dampened cloth. 


CAUTION: If the engine is being jump-started u-ith a 


battery located in another vehicle, the vehicles must not 


cmlfn.ct each other. 


(2) Connect jumper cable between positive posts of 
batteries. Positive post has "+"stamped into it. POS is 
also embossed on battery cover in 1/8-inch letters adja- 


cent to battery post. 


(3) Connect one end of second jumper cable to nega- 


tive terminal of booster battery. NEG is embossed on 
battery cover in 1/8-inch letters adjacent to battery 


post. Ensure cable clamps have good electrical contact 
with posts. DO NOT CONNECT OTHER END OF 
JUMPER CABLE TO NEGATIVE TERM~AL OF 
DISCHARGED BATTERY. Connect cable to screw, 


bracket, nut or other good ground connection on engine: 
Do not connect cable to carburetor, air cleaner or fuel 


line. Keep cable clear of fan, belts and puileys. 


WARNING: [he extreme caution when engine is oper- 


o ti11r1. Do not stand i11 direct line with fan. Do not put 
hm1ds near pull::ys, belts or fan. Do not icear !oose 


clnthi'llg. 


/ 


l 


( 4) When engine starts, remove jumper cables. Dis- 


connect cable from engine first. 


(5) Discard cloth used to cover cap openings because 


it has been exposed to sulfuric acid. 


( 6) Install battery caps. 


TESTING 


General 


NOTE: A complete battery test includes cleaning the 


top of the battery case, cleaning posts and cable termi- 
nals and perj(Jrming hydrometer and heavy load tests. 


The condition of a · battery may be determined from 


the results of two tests-state of charge (hydrometer 
test) and ability to supply current (heavy load test). 


Ref er to Battery Diagnosis and Repair Simplification 


(DARS) chart. 
Perform the hydrometer test first. If specific gravity 
indicates less than 1.225, the battery must be charged 


before proceeding to further testing. A battery that will 
not accept a charge is defective and further testing is not 
necessary. 


NOTE: A battery with sulfated plates may require an 


overnight slow charge to determine if the sulfate coating 


is thin enough to be eliminated by a charge. 


A battery that is fully charged and does not pass the 


heavy load test is defective. 


If a battery discharges and no apparent cause can be 


found, the battery should be fully charged and allowed 


to stand on a shelf for three to seven days to determine if 


the self-discharge is excessive. The Self-Discharge Rate 


chart lists allowable self-discharge for the first ten days 


of standing after a battery has been fully charged. A 
battery is fully charged when all cells are gassing freely 


and three corrected specific gravity tests, taken at one- 


hour intervals, indicate no increase in specific gravity. 


Hydrometer Test 


NOTE: Periodically disassemble the hydrometer and 


1.cw;;h components uith soap and water. Inspect the float 


f<>r possible leaks. If the paper inside has turned brou;n. 


the jloat is defective. 


Prior to testing, visually inspect the battery for any 


damage (cracked container, cover, loose post, etc.) that 
would cause the battery to be unserviceable. To inter- 
pret the hydrometer correctly, hold it with the top sur- 


face of the electrolyte in the hydrometer at eye level (fig. 


lD-2). Disregard the curvature of the liquid where the 
surface rises against the float because of surface cohe- 
sion. Draw in only enough electrolyte to keep the float 


off the bottom of the hydrometer barrel with the bulb 


released. Keep the hydrometer in a vertical position 
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while drawing in the electrolyte and observing the spe- 


cific gravity. Exercise care when inserting the tip of the 
hydrometer into a cell to avoid damage to separators. 
Damaged separators can result in premature battery 


failure. 


BULB----1 


BARREL--~ 


FLOAT----~! 


THERMOMETER 


Fig. 10-2 
Hydrometer 


DISREGARD 
SLIGHT 
CURVATURE 


4.2143 


Hydrometer floats are generally calibrated to indicate 
the specific gravity correctly at only one fixed temper- 


ature, 80°F (26.6°C). When testing the specific gravity 
at any other temperature, a correction factor is re- 
quired. The correction factor is approximately a specific 


gravity value of 0.004, referred to as 4 points of gravity. 


For each 10°F above 80°F (5.5°C above 26.6°C), add 4 
points. For each 10°F below 80°F (5.5°C below 26.6°C), 
subtract 4 points. Always correct the specific gravity for 


temperature variation. Test the specific gravity of the 
electrolyte in each battery cell. 


Example: A battery is tested at 10°F and has a spe- 
cific gravity of 1.240. The actual specific gravity is deter- 
mined as follows: 


Number of degrees above or below 80°F equals 70 
degrees (80 minus 10). 


70° divided by 10° (each 10° difference) equals 7. 
7 multiplied by 0.004 (temperature correction factor) 


equals 0.028. 
Temperature is below 80°F, therefore temperature 


correction is subtracted. 
Temperature corrected specific gravity is 1.212 (1.240 
minus 0.028). 
A fully charged battery should have a temperature 


corrected specific gravity of 1.250 to 1.265. 


If the specific gravity of all cells is above 1.235, but the 


.,·ariation between cells is more than 50 points (0.050), it 


is an indication that the battery is unserviceable. Re- 


move the battery from the vehicle for additional testing. 
If the specific gravity of one or more cells is less than 
1.235, recharge the battery at a rate of approximately 5 
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amperes until 3 consecutive specific gravity tests, at 
one-hour intervals, are constant. 
If the cell variation is more than 50 points (0.050) at 


the end of the charge period, replace the battery. 
When the specific gravity of all cells is above 1.235 


and variation between cells is less than 50 points, the 
battery may be tested under load. 


Specific Gravity 


State of Charge 
Specific Gravity 
(Cold and Temperate Climates) 


Fully Charged 
1.265 
75% Charged 
1.225 
50% Charged 
1.190 


25% Charged 
1.155 
Discharged 
1.120 
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Heavy Load Test 


NOTE: The j(illowin,q instructions refer to Amserp 


Battery-Alternator-Regulator Tester, Model 21-307. 


(1) Before performing heavy load test, battery must 


be fully charged. Refer to Slow Charge. 
(2) Turn carbon pile rheostat knob of battery tester 
to OFF position (fig. lD-3). 


(3) Turn selector knob to AMP position. 


(4) Connect test leads as illustrated in figure lD-3. 


(5) Turn carbon pile rheostat knob clockwise until 


ammeter indicates correct test amperage: 
• 135 amperes for 55-380 battery (75 reserve capacity 
minutes, 380 cold crank amps). 
• 180 amperes for 56-450 battery (90 reserve capacity 


minutes, -!50 cold crank amps). 


l~l\ 


AMP ~SELECTOR 
' 
KNOB 
VOLTS\~ 


\.OAD ~ 


~ 


:'\. 
CARBON PILE 
\H-'---r-- RHEOSTAT 
• 
KNOB 


+ 


000000 
42144 


Fig. 10-3 
Heavy Load Test 


• 230 amperes for 24-440 battery (135 reserve capacity 
minutes, 440 cold crank amps). 


(6) Maintain load for 15 seconds. Turn selector 


switch to VOLTS, and note voltage. 


If the voltmeter indicates 9.6 volts or higher with the 
battery temperature at a minimum of 70°F (21°C), the 
battery is in good condition. If less than 9.6 volts, replace 


the battery. 


.r---· 
: 
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BATTERY DIAGNOSIS AND REPAIR SIMPLIFICATION (OARS) CHART 


Note: Refer to Chapter A - General Information for details on how to use this OARS chart. 
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STEP 
SEQUENCE 


@ 
0 
eLOOSE 
CONNECTION 


e CHECK 


eDAMAGED 
CASE 
OR 
COVER 


ELECTROLYTE LEVEL ANO SPEC! FIC 
GRAVITY IN EACH CELL ANO RECORD 
READINGS. 


• 
CONNECT BATTERY CHARGER ANO VOLTMETER 
e CHARGE BATTERY FOR 3 MINUTES AT 40 AMPS 
e A T THE END OF 3 MINUTES READ VOLTMET ER 


WHILE CHARGER IS STILL CHARGING 


eLOOSE 
ALTERNATOR 
DRIVE BELT 


e DEFECTIVE ~ 
CABLE 
'.::::s; 


REPAIR OR REPLACE 
IF NECESSARY 


ELECTROLYTE LEVEL TOO LOW FOR SPECIFIC 
TEST-ADO WATER. CHARGE BATTERY FOR 10 
MIN. AT 20 AMPS. MEASURE SPECIFIC GRAVITY. 


AVERAGE SPECIFIC GRAVITY 1.225 OR MORE 
CELL READINGS EQUAL WITHIN .050 


AVERAGE SPECIFIC GRAVITY 1.225 OR MORE 
BUT CELL READINGS VARY .050 OR MORE 


AVERAGE SPECIFIC GRAVITY BELOW 1.225 


VOLTAGE IS 15.5 OR LESS 


VOLTAGE ABOVE 15.5 


SLOW CHARGE 
BATTERY AT 


3 TO 4 AMPS 
FOR 48 TO 
72 HOURS 


Chart 1 · 


RESULT 
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STEP 
SEQUENCE 
RESULT ( 


• 


CHARGE BATTERY AS INDICATED IN CHART, AFTER 
CHARGE IS COMPLETED, RECHECK SPECIFIC GRAVITY. 


AVERAGE 
CHARGE RATE 
SPECIFIC GRAVITY 
(AMPS) 


LESS THAN 1.125 
5 


1.125 TO 1.149 
20 


1.150 TO 1.174 
20 


1.175 TO 1.199 
20 


1.200 TO 1.224 
20 


AVERAGE SPECIFIC GRAVITY 1.225 OR MORE 
CELL READINGS EQUAL WITHIN .050 


REPLACE 


BATTERY 


AVERAGE SPECIFIC GRAVITY 1,225 OR MORE 
BUT CELL READINGS VAR'f .050 OR MORE 


TIME 


12 HOURS 


90 MIN. 


70 MIN. 


50 MIN . 


30 MIN. 


• 
CLEAN BATTERY POST 
HEAVY LOAD OUTPUT TEST 
ANO CABLE ENOS 
e CONNECT HEAVY LOAD TESTER 
HEAVY LOAD CHART 
e DETERMINE HEAVY LOAD 
FROM CHART 
e ADJUST TESTER TO LOAD 
e HOLD LOAD FOR 15 SECONDS 
e READ VOLTMETER 


ENGINE 
0 


CRANKS 


ENGINE DOES 
NOT CRANK 


GROUP 
COLOR 
RESERVE 
COLO CRANK 
HEAVY 
CAPACITY 
LOAD 
SIZE 
CODE 
IMll\IUTESI 
AMPS 
14MPSI 


55-380 
Green 
75 
380 
135 


56-450 
Red 
90 
450 
180 


24-440 
Yellow 
135 
I 
440 
230 


700608 


e VOLTAGE READING---------------Ti-•. 
9.GORMORE 
v 


REPLACE 
0 
• 
VOLTAGE READING--- 
'"-----------;~. 
r 
BATTERY 
t 
LESS THAN 9.6 


8 


PERFORM 
STARTER 
DIAGNOSIS 
IN 
STARTER 
CHAPTER 
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Engine 


SPECIFICA.TIONS 


Battery Specifications 


Group 
Size 
Rating 


151, 258, 304, and 360 ....... . .. . .. . 


Optional, Factory Installed . . .... . ... . 


Optional, Police and Diesel ......... . . 


55-380 
380 amps 75 min. 
56-450 
450 amps 90 min. 


24-440 440 amps 135 min. 


Torque Specifications 


BATIERIES 10-9 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (in-lbsl 
Metric (N·ml 


Service 
Service 
Service 
In-Use 
Service 
In-Use 
Set-To 
Recheck 
Set-To 
Recheck 
Torque 
Torque 
Torque 
Torque 


Battery Box Screw . . ... . ..... .. ....... . . .. .. .. . . . ... . ..... ... . . . ....... . . 
145 
95-180 
16 
11-20 


Battery Holddown Screw ... . ... . .. . .................. . . . ...... • ... . . . . . . . • 
75 
50-95 
8 
6-11 
Battery Cable Clamp . . .................................. . . . ......... . .. . . . 
75 
60-90 
8 
7-10 


All Torque values given in inch-pounds and Newton-meters with dry fits unless otherwise specified. 


Refer to the Standard Torque Specifications and Capscrew Markings Chart in Section A of this manual for any torque specifications not listed above. 


AMA 21-317 
CIRCUIT TESTER 
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Alternator Overhaul 
Alternator Replacement 
Components 
Drive Belt Adjustment 
General 


Page 
lE· 11 
lE-10 
1E·1 
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A Delco charging system is installed on all vehicles. 


This negative-ground system consists of two primary 


components: an alternator with an integral regulator 


and a battery. The non-repairable, non-adjustable regu- 


lator is a solid-state device located within the alternator 


housing. 


The standard equipment alternator is rated at 42 
amps and the optional, heavy-duty alternators are rated 
at 55, 63, 70 and 85 amps. 


VIEWA 


INDEX 


COMPONENTS 


Alternator 


Operation 
Speclflcatlons 
Testlng-Off.Vehlcle 
Tools 
Troubleshooting 


Paga 
1E·2 
lE-15 
1E·4· 
1E·15 
lE-3 


The alternator (fig. lE-ll is belt-driven by the engine. i 


Its major components are front and rear housings, sta- 
ti 
tionary windings (stator), rotating field winding (rotor), 


rectifying diodes and regulator. 


The rotor assembly is supported in the front (drive 


end) housing by a ball bearing and in the rear (slip ring 


endl housing by a roller bearing. The · bearings have 
sufficient lubricant for the life of the alternator and do 


NO. 2 TERMINAL 


VIEWB 


Fig. 1E·1 
Delco Alternator-Typical 
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not require periodic lubrication. Two brushes provide 
current through two slip rings to and from the field coil. 
The brushes are designed for long periods of attention- 


free sen·ice. Other than a regularly-scheduled drive belt 


tension adjustment, the alternator assembly requires no 


periodic adjustments or maintenance. 
The stator windings are wound on the inside of a 
laminated core that is also part of the alternator frame. 
The bridge rectifier connected to the stator winding 


output is comprised of six diodes molded into a single 
assembl>·· The bridge rectifier converts the three-phase 


alternating current output to direct current for the ve- 


hicle electrical system. 
Batter>· discharge through the alternator is prevented 


by the one-way current flow action of the diodes. This 


eliminates the need for a conventional cutout relay. Al- 


ternator field current is supplied through a diode trio 


that is also connected to the stator windings. 
A capacitor, or condenser, located in the end housing, 
protects the bridge rectifier and diode trio from high 


surge voltages and suppresses radio interference noise. 


NOTE: All bolt and screw threads are in metric 


di 111(:'11.'iifltl.'i. 


Voltage Regulator 


The voltage regulator utilizes an integrated circuit to 


regulate the excitation current supplied to the field (ro- 
tor) winding. All regulator components are encapsulated 


in a solid mold and, along with the brush holder assem- 


bly, is attached to the rear housing of the alternator. The 


voltage regulator is not adjustable or repairable. 


Battery 


The battery used in conjunction with the alternator 


and regulator to complete the charging system will be 


either the standard equipment type or an optional heavy 


dut>· t;:pe. Refer to Chapter lD-Batteries. 


OPERATION 


General 


Batter:: charging is accomplished by current supplied 


direct!>· from the alternator output terminal (heavy 


gaug-e red wire) to the battery. The starter motor sole- 


noid is used as the connection point. The battery positive 


cable is connected to the heavy gauge red wire at the 
solenoid. The alternator is grounded to the engine to 


complete the circuit to the battery negative post. The 


amount of charge the battery receives depends upon the 


initial state of charge and internal condition of the bat- 


ter>·, proper operation of the voltage regulator and the 


amount of power being consumed by the electrical load 


( e.).!.. heater blower motor, lamps and rear window 
defoggeri. 


Energizing the System 


When the ignition switch is turned to the On position n 


(fig. lE-2), positive battery voltage is applied to the 
regulator and current flows from ground to the regu- 
lator. The regulator controls the amount of excitation 
current allowed to flow through the field winding. The 
battery voltage provides the initial excitation that re- 
sults in a large electromagnetic field around the rotor 
and a faster build-up of output voltage. 


Within the regulator, TRl and its associat!!d biasing 
network controls the amount of field excitation current 
and, in so doing, the amplitude of the output voltage. As 
long as the rotor is stationary (i.e., no alternator out- 
put), all the current flows through the field winding, 


resistance wire and ammeter to the battery positive 


terminal. The ammeter will indicate negative(-) current 
flow (no alternator output). 


NOTE: Sometimes, without a battery instaUed in a 


ve.hicle (or if the battery is compktely discharged), there 


unll be no alternato·r out'fYIJ,t because there will be no 


BATTERY 
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l 


•1s-s1 Alternator Has Delta Wound Stators 


Fig. 1 E-2 
Charging System Schamatlc-Typlcat 


energizing excitation current. In most instances the ro- 


tor u:ill have sufficient residual magnetism to create a 
magnetic field and induce a voltage into the stator when 


the rotor is turned. 


Voltage Output 


When the rotor starts turning, the rotating electro- 
magnetic field is cut by the stator windings. This action 
induces an AC yoitage into the stator windings. The 


induced stator voltage is higher than the battery voltage 
and becomes the primary voltage source for excitation 
current flow through the field winding. The diode trio 
rectifies the current that flows from ground through 
TRI and the field winding to the stator windings. 
The six diodes in the bridge rectifier convert the stator 


AC voltage to DC output voltage. As alternator rotor 


rpm increases, increased power is generated for charg- 


ing the battery and operating the electrical accessories. 
Because the voltage amplitude is higher on the alterna- 
tor side of the ammeter, the current will flow through 


the ammeter to the alternator BAT terminal. The am- 
meter will indicate positive (+)current flow (charge). 


Regulation 


The No. 2 terminal on the alternator is always con- 
nected to the battery, but the discharge current is lim- 


ited to a negligible value by the high resistances of R2 
and R3. 


As the alternator rotor rpm and stator voltage in- 
crease, the voltage across R3 increases to a level that 


causes zener diode Dl to conduct. Transistor TR2 is 


forward biased and conducts, and TR3 is reverse biased 


Off, \vhich turns TRI Off. With TRl Off, the field cur- 
rent and system voltage decrease. When the voltage 
across R3 decreases, Dl stops conducting. Transistor 


TR2 is then reverse biased Off and transistors TR3 and 


TRI forward biased On. In turn, the field current and 


output voltage increase. This cycle repeats many times 
per second to limit the alternator output to a preset 


value. 


Capacitor Cl prevents abrupt voltage changes across 
R3. R-1 prevents excessive back current through TRl at 
high temperatures, and D2 protects TRI by preventing a 
high induced voltage in the field winding when TRI is 
turned Off. Resistor R2 is a thermistor that causes the 
regulated. voltage to vary inversely with temperature, 
providing the optimum voltage over a wide temperature 


range for charging the battery. 


TROUBLESHOOTING 


Close adherence to the following procedures in the 
order presented will result in locating and correcting 
charging system malfunctions in the shortest possible 


time. 


Figure lE-3 depicts a basic wiring diagram for the 


charging system. 


f L 


BATTERY 


ALTERNATOR 


CHARGING S'l'STE;-.1 
1 E-3 


rp;; 


IGNITION 


SWITCH 


RESISTANCE 
WIRE 


Fig. 1 E-3 
Basic Wire Connections 


To avoid damage to the charging system, always ob- 


serve the following precautions: 
•Do not attempt to polarize the regulator. 


• Do not short across or ground any of the terminals 


in the charging system except as specifically 
instructed. 


•NEVER drive the alternator with the engine when 
the output terminal circuit is open and No. 1 and No. 
2 wire terminals are conr.ected to the alternator. 


•Ensure the alternator and battery have the same 
ground polarity. 
• When connecting a charger or a booster battery to 


the battery, connect negative to negative and posi- 


tive to positive. 


NOTE: .-in ammeter is used on Cherokee, Wagoneer 


and Truck models to indicate the chargi.ng rate. CJ mod- 


el.~ are equipped with a voltmeter. 


Malfunction of the charging system is usually in- 
dicated by one or more of the following symptoms: 


•Faulty ammeter (or voltmeter) operation. 
•An undercharged battery, indicated by slow engine 
cranking and battery electrolyte having low speeific 
gravity. 


•An overcharged battery, indicated by excessive wa- 
ter usage. 
Prior to performing any e!ectrical tests, visually in- 
spect all charging system components and wiring for 


obvious discrepancies. 
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.Visual Inspection 


Inspect for clean and tight cable terminal connections 
at the battery posts, engine block, and starter motor 
solenoid. Inspect for corrosion and loose wire terminal 
connections at the alternator, starter motor solenoid, 
dash panel connector and the charging system indicator 


(i.e., ammeter or voltmeter). Inspect all wires for 
cracked or broken insulation. Ensure the alternator 
mounting screws are tight and that it is properly 
grounded. Inspect the electrolyte level in the battery and 
add water if necessary. Test the alternator drive belt 
tension. 


Alternator Noise 


Unusual alternator noise may be caused by any one or 
more of the following conditions: 
•Loose mounting bolts. 
•Loose or misaligned pulley. 
• Worn or dirty bearings. 
•Out-of-round or rough slip rings. 
•Defective brushes. 
• Shorted rectifier diode(s) (indicated by a high fre- 
quency whine). 
Noise from the cooling system can also sound like 
alternator noise. Disconnect and plug the heater hoses to 
eliminate the possibility of the alternator bracket repro- 
ducing heater core noises. 


Faulty Ammeter or Voltmeter Opentlon 


Diagnosis of the instrumentation circuits is described 


in Chapter lL-Power Plant Instrumentation. 


Overcharged/Undercharged Battery 


For battery undercharged-overcharged diagnosis, re- 


f er to DARS charts 1 and 2. 


Battery Discharge Through Alternator 


If the alternator is suspected of discharging the bat- 


tery because of excessive current leakage, perform the 
following test procedure with a No. 158 bulb and bulb 


socket with attached jumper wires. 


WARNING: Failure to disconnect battery} negative 


cable bej(1re disconnecting alternator output wire can 
result 1:11 i11jurJ.1 


(1) Disconnect battery negative cable. Disconnect 
output wire (red) from alternator. 


(2) Connect test bulb jumper wires in series with 


output wire and alternator output terminal. Connect 
battery negative cable. Bulb should not light. If bulb 
lights (even dimly), replace bridge rectifier. 


(3) Disconnect battery negative cable and remove 
jumper wires. 
( 4) Disconnect wires from No. 1 and 2 terminals of 
alternator. 


(5) Connect test bulb jumper wires in series with 


No. 1 terminal at alternator and the battery positive 
post. Connect battery negative cable. Bulb should not ( 


light. If bulb lights (even dimly), test diode trio. If diode ·· 


trio is not defective, replace voltage regulator. 


(6) Connect test bulb jumper wires in series with 
No. 2 terminal at alternator and battery positive post. 
Bulb should not light. If bulb lights (even dimly), replace 


voltage regulator. 


TESTING-OFF-VEHICLE 


Rotor (Field) Winding Short-to-Ground Test 


To perform this test, remove the rotor and front hous- 
ing assembly from the stator and rear housing assem- 
bly. Refer to Alternator Overhaul for procedure. 
Perform the test with an ohmmeter set for the xlOOO _ 
ohm scale or with a 110-volt test lamp. 
Touch one test lead probe to rotor shaft and touch 
other probe to one slip ring (fig. lE-4). Repeat with the 
other slip ring. In each test, the ohmmeter should in- 
dicate infinite resistance (no pointer movement) or the 
test lamp should not light. 


Test Results 


If the ohmmeter indicates other than an infinite re- 
sistance or test lamp lights, a short to the rotor shaft 
exists. Inspect the soldered connections at the slip rings \._ 


to ensure they are secure and not shorted to the rotor 
shaft, or that excess solder is not shorting rotor "Nin ding 


to the shaft. Replace the rotor if defective. 


OHMMETER -u 


/ 
' 


SET SELECTOR 
AT X1000 


Fig. 1 E-4 
Rotor !Field) Winding Short-to-Ground Test 


Rotor (Field) Winding Open Test 


70155 


To perform this test, remove the rotor and front hous- 
ing assembly from the stator and rear housing ~sem­ 
bly. Refer to Alternator Overhaul for procedure. 


(, 


Perform the test with an ohmmeter set for the xl scale 


or with a llO-volt test lamp. 


Touch one test lead probe to one slip ring and the 


other test lead probe to the other slip ring (fig. lE-5). 
The ohmmeter should indicate 2.2 to 3.0 ohms or test 


lamp should light. 


Test Results 


If the ohmmeter indicates infinite resistance or the 
test lamp fails to light, the rotor winding is open. 


Rotor !Field) Winding Internal Short Test 


To perform this test, remove the front housing and 


rotor from the stator and rear housing assembly. Ref er 


to Alternator Overhaul for procedure. This 'test is per- 


formed with a 12-volt battery and an ammeter. 


------· 


0 


OHMMETER 


SET SELECTOR 
AT X1 


Fig. 1 E-5 
Rotor !Field! Winding Open Test 


Connect battery and ammeter in series with the slip 


rings (fig. lE-6). The field current at 12 volts applied at 


80°F (27°C) should be between -l.O and 5.0 amps. 


Test Results 


Current flow exceeding 5.0 amps indicates a shorted 


winding. 


NOTE: The winding resistance and ammeter in- 


dication will vanJ slightly with winding temperature 


chm1ges. A current f low that is less than the specified 


rnlue indicates excessive winding resistance. An alter- 


nate test method is to determine the resistance of the 


field winding by connecting an ohmmeter to the two slip 


1-i11(ls. If the resistance is less than !2.!2 ohms at 80°F 


(2i°CJ, the 1m:nding is shorted. If the resistance is more 


than J.O ohms at 80°F (27°C), the urinding has excessive 
·es is trrnce. 


Stator Windings Short-to-Ground Test 


To perform this test, separate the rear housing and 


stator fro m the rotor and front housing assembly. Dis- 
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Fig. lE-6 
Rotor !FleldJ Winding Internal Short Test 


connect the stator windings from the rectifier terminals. 
Refer to Alternator Overhaul for procedure. The test is 


performed with an ohmmeter set for the xlOOO scale or 


with a llO-volt test lamp. 
Touch one test lead probe to the bare metal surface of 


the stator core and the other test lead probe to the end of 
one stator winding (lE-7). Because all three stator wind- 
ings are soldered together, it is not necessary to test 
each winding. The ohmmeter should indicate infinite 


resistance (no pointer movement) or test lamp should 
not light. 


Test Results 


If the ohmmeter indicates other than an infinite re- 
sistance or test lamp lights, the stator windings are 


shorted to the core and must be replaced. 


OHMMETER 
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Fig. lE-7 
Stator Windings Short-lo-Ground Test 
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FOUR- AND SIX-CYLINDER ENGINE CHARGING SYSTEM 
DIAGNOSIS AND REPAIR SIMPLIFICATION (OARS) CHARTS 


NOTE: Refer to Chapter A - 
General Information for details on how to use this OARS chart. 


:o 


SEQUENCE 


TEST 
ALTERNATOR 
BELT 


ADJUST TENSION TO 
90-115 LBS. 
REPLACE BELT IF NECESSARY 


MAKE SURE NO 
ACCESSORIES 
ARE ON. 
IGNITION OFF, 
DOORS CLOSED, 
UNDER HOOD 
LIGHTS DIS- 
CONNECTED 
I 
0 


TRACE AND CORRECT 
CONTINUOUS 


CONNECT TEST 
LAMP BETWEEN 
CABLE AND 
BATTERY POST 


(+) 
DRAIN ON BATTERY 


GTE~ 
VOLTAGE 
ACROSS 
POSTS 
WHILE 
CRANKING 


CONNECT 
JUMPER 
BETWEEN 
( - ) TERMINAL 
AND GROUND 


IF VOLTAGE IS 
WITHIN .5 VOLT OF 
VOLTAGE AT ALTERNATOR 


IF VOLTAGE IS NOT 
WITHIN .5 VOLT OF 
VOLTAGE AT 
ALTERNATOR, 
TEST FOR BATTERY- 
TO-ALTERNATOR 
CIRCUIT RESISTANCE 


CONNECT TEST 
LAMP BETWEEN 
CABLE AND 
BATTERY POST 


TEST LAMP 
ON 


TEST LAMP 
OFF - NO 
DRAIN ON 
BATTERY 


TEST LAMP OFF 


CONNECT 
VOLTMETER BETWEEN 
( +) TERMINAL 
AND GROUND 
G\ 
'\:§} 


CRANK ENGINE 
POINTER BELOW 
LONG ENOUGH 
9.0V 
FOR STABILIZED 
VOLTAGE INDICATION 


TEST BATTERY 
USING BATTERY 
HEAVY LOAD TEST 
PROCEDURE 
(CHAPTER ID) 


BATTERY 
NOT OK 


Chart 1 


RESULT 


{ 


"\;,_ 
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STEP 


DISCONNECT 
JUMPER FROM 
COIL ( - ) TERMINAL 


0 


TURN ON 
ACCESSORIES 


0 


TURN OFF 


. ACCESSORIES 


- 


- 


GROUND 
ALTERNATOR. 
TOUCH SCREW- 


DRIVER TO TAB 
AND ALTERNATOR 
BODY 


SEQUENCE 


REPLACE 
BATTERY 


RECORD 
VOLTAGE 


HEADLIGHTS-HI 
c~~ 


A/C- HI 
~~ 
t I ,--_:;.:;.-- 


RADIO 
t(~ 


BLOWER-TYPE 
11~ 
DEFROSTER 


CHECK 
VOLTAGE 
~ 


WAIT UNTIL UPPER 
VOLTMETER 
RADIATOR INLET 
AND POINTER STOPS 
IS HOT 


REPLACE 
VOLTAGE REGULATOR 


CHARGING SYSTEM 
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IF VOLTAGE IS 
LOWER THAN 
IN STEP 6 


IF VOLTAGE IS 
HIGHER THAN 
IN STEP 6 


IF VOLTAGE IS 
HIGHER THAN 
IN STEP 6 


IF VOLTAGE IS 
LOWER THAN 
IN STEP 6 


I RESULT 


NOTE: IF NO FAULT HAS BEEN FOUND. EXCESSIVE IDLING AND SLOW OR SHORT DISTANCE DRIVING. WITH ALL 
ACCESSORIES ON. MAY HAVE CAUSED HEAVY DRAIN ON BATTERY - 
RESULTING IN UNDERCHARGED CONDITION . 


701 37A 
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NOTE: Refer to Chapter A - 
General Information for details on how to use this OARS chart. 


PROBLEM: BATTERY OVERCHARGED 
(U·SES TOO MUCH-WATER) 


STEP 


0 . T 


PERFORM BATTERY 
I 


HEAVY LOAD 
TEST PROCEDURE 
(CHAPTER ID) 


CONNECT 
VOLTMETER 
ACROSS 
BATTERY 


0 


TURN OFF ALL 


. 
ACCESSORIES 
--- 


e 


WAIT UNTIL UPPER 
RADIATOR INLET 
IS HOT 


IF 
GROUNDED 


IF NOT 
GROUNDED 


A 
CHECK FOR SHORTED FIELD c:::::; 
v 
WINDINGS AS CAUSE OF 
VOLTAGE REGULATOR 
OHMMETER 
FAILURE 


SEQUENCE 


VOLTMETER 
AND POINTER STOPS 


REPLACE 
VOLTAGE REGULATOR 


IF NOT 
SHORTED 


Chalt 2 ( 


START ENGINE. 
DO NOT TOUCH 
ACCELERATOR 
PEDAL 


VOLTAGE 
IS 
12.SV to 15.SV 


RESULT 


- 
· 
' 


o· 


VOLTAGE a 
IS NOT 
1 
12.SV to 15.5V 
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Stator Windings Continuity Test 


OTE: The optional 70 and 85 amp alternators (Del.co 


'5-Sl) have delta wound stator windings that cannot be 


tested for open windings with an ohmmeter or test 
lamp. However, if the results of all other tests are nor- 
mal and the alternator fail,s to supply the rated output, 


open .c;tator windings are probable. 


To perform this test, remove the stator and rear hous- 
ing assembly from the rotor and front housing assem- 
bly. Refer to Alternator Overhaul for procedure. An 
ohmmeter set for the xl scale is used to perform the test. 
Touch ohmmeter lead probes to any two stator wind- 


ings and note the resistance (fig. lE-8). Test all the 


stator windings in this manner. Equal inpications 


should be obtained for each pair of windings tested. 


OHMMETER 
- 


0 


Test Results 


SET SELECTOR 
ATX1 


Fig. 1 E-8 
Stator Windings Continuity Test 


An infinite resistance (no pointer movement) in- 


dicates an open winding. Inspect the neutral junction 


splice for a poor solder connection. Resolder the con- 
nection even if it appears to be good. Retest the continu- 


ity. If an open still exists, replace the stator windings. 


An indication of more than 1 ohm indicates .a possible 


cold solder joint. Inspect the neutral junction splice and 


resolder if necessary. 


Stator Internal Short Circuit Test 


An internal short (e.g., between adjacent windings) is 


difficult to locate without laboratory test equipment. If 
all other electrical checks are normal and the alternator 
fails to supply the rated output, shorted stator windings 
are probable. 


~iode Trio Short Circuit Test 


~. 
The diode trio is tested in two ways: when installed in 


the rear housing and when removed from the rear 
housing. 


CHARGING SYSTEM 
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CAUTION: Do not use high voltage, such as a 110-volt 


test lamp, to test the diode trio. 


Test with Diode Trio Installed 


(1) Before removing diode trio, connect ohmmeter, 


with lowest range scale selected, from brush lead clip to 
rear housing (fig. lE-9) and note resistance. 
(2) Reverse test lead probe connections. If both in- 
dications are zero, inspect for grounded brush lead clip 
caused by absence of insulating washer, absence of'in- 
sulating sleeve over screw, or damaged insulation (fig. 
lE-14). 


(3) Remove screws to inspect washers and sleeves. 
If screw assembly is correct and both ohmmeter obser- 


vations are same, replace voltage regulator. 
· 


Test with Diode Trio Removed 


(1) Remove diode trio from rear housing assembly. 
(2) Connect ohmmeter having 1-112 volt cell to 
brush terminal and one stator winding terminal (fig. lE- 
10). Observe resistance on lowest range scale. 


(3) Reverse probes at same two terminals. 


(4) Replace diode trio if both resistances are identi- 
cal. Good diode trio will give one high and one low 


resistance. 


OHMMETER 


ATTACHING 
NUTS 


Fig. 1 E-9 
Rear Housing Assembly 


OHMMETER 
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( 5 l Repeat steps (2), (3), and ( 4) for each stator 
winding terminal of diode trio. 


(ol Connect ohmmeter to any two stator winding 


terminals. If resistance is zero, open diode is indicated. 


Replace diode trio. Repeat test for each combination of 


stator winding terminals. 


OHMMETER 


STATOR LEAD CONNECTORS 
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Fig. 1 E-1 O Testing Diode Trio 


Bridge Rectifier Test 


The bridge rectifier contains six diodes. If one diode is 


defective, the entire bridge rectifier must be replaced. 


CAUTION: Dn not use high l'oltage, s11ch as a 110-volt 


fpsf lu lllJ!. to test bridge rectifier. 


Ill Connect ohmmeter to grounded heat sink and 


an~· one of three terminals (fig. lE-11). ~ot e resistance. 


( 2l Re\'erse ohmmeter test probe connections to 


~rounded heat sink and same terminal. Note resistance. 
(:3) Repeat steps (1) and (2) for remaining two 


terminals. 


(-! l In same manner as described above, test be- 
tween insulated heat sink and each of three terminals. 


Test Results 


Each combination of terminal and heat sink tested 


should have one high and one low resistance. Replace 


hridge rectifier if any one pair of resistance indications 
is the same. 


ALTERNATOR REPLACEMENT 


Removal 


NOTE: All bolt and screw threads are in metric 
dimensions. 


WARNING: Failure to disconnect the battery negative 
cable before disconnecting the red wire from the alter- 


11ator can result in injury. 


(1) Disconnect battery negative cable. 


(2) Disconnect two-terminal plug and red wire at 


hack of alternator. 
· 


(3) Remove mounting and adjusting bolts, washers 
and nuts. 


(4) Remove alternator drive belt from alternator 


pulley and remove alternator from mounting bracket. 


(5). Remove pulley and fan from alternator. 


BRUSH 
HOLDER 


GROUNDED 
HEAT SINK 


REGULATOR 


l 
2 


OHMMETER OHMMETER 
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Fig. 1 E-11 
Testing Bridge Rectifier 


Installation 


( 1) Install original 
alternator. 
pulley and fan on replacement 


(2l Attach alternator to mounting bracket 


washers and bolts. Tighten bolts finger-tight only. 


(:3) Install alternator drive belt. 


( 


with~ 


(4) Tighten belt to specified tension. Refer to Drive 


Belt Adjustment for correct belt tightening procedure. 


(5) Tighten bolt at sliding slot bracket with 20 foot- 
pounds (27 N•m) torque. Tighten remaining bolts with 


30 foot-pounds ( 41 N •m) torque. 


(6) Install two-terminal plug and red wire on 
alternator. 


(7) Connect battery negative cable. 


ALTERNATOR OVERHAUL 


Disassembly 


CAUTION: As the rotor and drive end housing assem- 
bly is separated from the slip ring housing assembly the 


brushes will spring out onto the rotor shaft and come in 
contact with lubricant. Immediately clean brushes that 


contact shaft to avoid contamination by lubricant, oth- 


erwise, they will have to be replaced. 


NOTE: All bolt and screw threads are in metric 


dimensions. 


(1) Scribe across front housing, stator frame and 


rear housing for assembly reference. 


(2) Remove four through-bolts that connect rear 
housing to front housing (fig. lE-12). 


(3) Separate front housing and rotor assembly from 
ear housing and stator assembly by prying housings 
apart with screwdriver. 


NOTE: After disassembly, cover the rear housing bear- 


in.q with tape to prevent entry of dirt and other for(!l.gn 
material. Al<>o, cover the rotor shaft on the slip ring end 
with tape. u~e pressure-sensitive tape and not friction 
tape, which would leave a gummy deposit on the shaft. 


If the brushes are to be reused, clean with a soft, dry 
cloth. 


CAUTION: Avoid excessive tightening of the rotor in 
the vise to prevent rotor distortion. 


( 4) Place rotor in vise and tighten vise only enough 


to permit removal of pulley nut. 


(5) Alternate pulley nut removal procedure re- 


quires use of Allen wrench to prevent rotor from turning 


while loosening nut with wrench (fig. lE-13). 


(6) Remove pulley nut, lockwasher, pulley, fan, and 


collar. 
(7) Separate front end housing from rotor shaft. 


(8) Remove three stator winding attaching nuts and 


washers and remove stator windings from bridge recti- 
fier terminals. 


(9) Separate stator from rear housing. 


(10) Remove diode trio strap terminal attaching 


·crew from brush holder and remove diode trio. 


(11) Remove capacitor holddown screw. 


(12) Disconnect capacitor wire terminal from bridge 
rectifier. Remove capacitor. 
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(13) Remove bridge rectifier attaching screws and 
battery wire terminal scre\v. 


(14) Remove bridge rectifier. Note insulator located 


between heat sink and rear housing. 


(15) Remove two brush holder screws (fig. lE-14). 


Note position of all insulator washers to facilitate cor- 


rect assembly. 


(16) Remove brush holder and brushes. Carefully 


note position of parts for assembly. 


(17) Remove voltage regulator. 
(18) Remove front bearing retainer plate screws, re- 


tainer plate and inner collar. 


(19) Press out front bearing and slinger from front 
housing with suitable tube or collar. 


NOTE: If the bearing is in satisfactonj condition. it 


may be reused. 


(20) Press out rear bearing using tube or collar that 
fits inside rear housing. Press from . inside of housing - 
toward outside. 


NOTE: Replace the bearing in the rear h01.1sing if its 
lubricant supply is exhausted. Do not attempt to lubri- 
cate and reuse a dry bearing. 


Cleaning and Inspection 


CAUTION: Do not clean rotor with a degreasing 
solvent. 


(1) Clean rotor poles by brushing with oleum spir- 
its, or equivalent. 


(2) Inspect slip rings for dirt and roughness. Clean 
with solvent. If necessary, clean and finish slip rings 
with commutator_paper, or -WO grit polishing cloth. Do 
not use metal-oxide paper. Spin rotor in lathe or other 
support while holding abrash·e against rings. 


NOTE: When using an abrasive, siipport the rotor 
while spinning to clean slip r£ngs evenly. Cleaning slip 
rings without support may result in flat spots on slip 
rings. This will cause brush ;ioise and premature brush 


wear. 


(3) True rough or out-of-round slip rings in lathe to 
0.002 inch (0.051 mm) maximum indicator reading. Re- 


move only enough material to make rings smooth and 
round. Finish with commutator paper, or 400 grit polish- 


ing cloth, and blow away all ciust. 


CAUTION: Do not clean stator in degreasing solvent. 


(4) Clean stator by brusning with oleum spirits, or 


equivalent. 
(5) Inspect brush springs for evidence of damage or 


corrosion. Replace springs if :here is any doubt about 


their condition. 


(6) Inspect brushes for ·"·ear or contamination. If 
brushes are to be reused. clean with soft. dry cloth until 


completely free of lubricant. 


1E·12 
CHARGING SYSTEM 


1. ROTOR 
9. PULLEY 
17.STATOR 
2. FRONT BEARING RETAINER PLATE 
10. LOCKWASHER 
18. INSULATING WASHER 
3. COLLAR (INNER) 
11. PULLEY NUT 
4. BEARING 
5. SLINGER 


12. TERMINAL ASSEMBLY 
19. CAPACITOR 
ZO. DIODE TRIO 
13. BRIDGE RECTIFIER 
21. REAR HOUSING 


6. FRONT HOUSING 
· 14. REGULATOR 
22. THROUGH-BOLT 


7. COLLAR (OUTER) 
8.FAN 
15. BRUSH ASSEMBLY 
23. BEARING AND 
SEAL ASSEMBLY 
16. SCREW 


Fig. 1 E-12 
Alternator Components 
43105 


(7) Inspect condition of brush holder screw in- 


sulating washers for broken or cracked insulation (fig. 


1E-14l. 


Assembly 


CAUTION: Overfilling may cause the bearing to 


mierhea.t. 


(1) Fill cavity between retainer plate and bearing 
one-quarter full with Delco lubricant 1948791, or 
equivalent. 


(2) Assemble bearing and slinger into front housing 


(fig. lE-15). 


Fig. 1E·15 
Front Housing Bearing Assembly 
43111 


(3) Press bearing in with suitable tube or collar that 
fits over outer bearing race. 


NOTE: Install. a. replacernen 


1t retainer plate 1f the felt ( 


seal 111 the retamer plate has nardened. 
·- 


\ 


Fig. 1 E-13 
Removing Pulley Nut 


(-1) Install inner collars retainer plate and screws. 


(5) Position housing, outer collar, fan, pulley and 
washer on rotor shaft and install pulley nut. 


(6) Place rotor in vise. Tighten vise only enough to 


permit tightening of pulley nut. Tighten nut with 50 
foot-pounds (68 N•m) torque. 


(7) Alternate method of tightening pulley nut re- 


riuires use of Allen wrench to prevent rotor from turning 


while tightening nut with wrench (fig. lE-16). 


CHECK FOR CRACKED 
OR WORN INSULATION 


Fig. 1 E-14 
Brush Holder Assembly 


INSULATING 


SCREW 


43110 


(8) If rear bearing was removed, support inside of 
rear housing with hollow cylinder. 


CAUTION: Uc;e extreme care to avoid misalignment or 


placing undue stress on bearing. 


(!Jl Place flat plate over bearing and press bearing 


into housing from outside until bearing is flush with 


housing. 


(10l Install replacement bearing seal. Lightly oil lip 
to facilitate installation of rotor shaft. Press seal in with 


lip a\va~· from bearing. 


( 11 l Install springs and brushes into brush holder. 


Brushes should slide in and out of brush holder without 
hinc!ing. 
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NOTE: Should any of the brush holder assembly parts 
require replacement, it is necessartJ to replace the entire 


bru.~h holder assembly. Individual parts are not 
serviced. 


(12) Insert straight wooden or plastic toothpick (to 


prevent scratching brushes) into hole at bottom of 
holder to retain brushes. 


( 13) Install voltage regulator. 


ENO FRAME 


BEARING 


SLINGER 


ARMATURE SHAFT 
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Fig. 1 E-15 
Front Housing Bearing Assembly 


(14) Attach brush holder to rear housing. Carefully 
note position of insulating washers (fig. lE-14). Allow 


toothpick to protrude through hole in rear housing. 


(15) Install diode trio terminal strap attaching screw 


and insulating washer. 
(16) Tighten remaining two brush holder screws 


securely. 
( 17) Position bridge rectifier on rear housing with 
insulator inserted between insulated heat sink and rear 
housing. 


Fig. 1 E-16 
Tightaning Pulley Nut 


( 18 l Install bridge rectifier attaching screw and bat- 


tery wire terminal screw. 


1 i; • I'+ 
1.1n11nuinu ,) 11> 1 cm 


( rn l Connect capacitor wire terminal to bridge recti- 
fier and tighten screw securely. 


(20) Install capacitor holddown screw. 
(21) Position diode trio strap terminals on bridge 


rectifier terminal studs. 
(22) Install stator in rear housing. 


(23) Attach stator windings to bridge rectifier termi- 
nal studs. Secure with washers and nuts. 


(2-ll Before joining rotor and front housing assembly 


\vith stator and rear housing assembly, remove pro- 


tecti\·e tape and ensure that bearing surface of shaft is 
clean. 
(25) Join front housing and rear housing together 


with scribe mark aligned. 


(26l Inst<lll four through-bolts and tighten securely. 


(27l Remove toothpick from brush holder assembly. 
Rotate rotor. 


DRIVE BELT ADJUSTMENT 


If be! t has been in service for some time, inspect for 


general condition of the belt before attempting an ad- 


justment. Replace the belt if it is severely cracked or oil- 


soaked. 
( l l Install Belt Strand Tension Gauge J-23600 on 
longest accessible span of belt, midway between pulleys 


(fig. lE-17). 


NOTE: Eight-cylinder engines with air conditioning 
u.c;e dual drive belts. When testing belt tension, attach 
TenRion Gauge to one belt only. Testing both · belts si- 


multaneously will give an inaccurate tension. When us- 


ing the gauge on a notched belt, position the middle 


finger of the gauge in the notched cavity of the belt. 


(2l Loosen alternator pivot bolt and adjusting strap 
bolt. 


CAUTION: Do 11ot pry againRt the rear housing be- 


cuusf! the alumi1ium casting will be damaged. 


(3l Adjust alternator by prying against front hous- 
ing. Cse alternator bracket as pivot point (fig. lE-18). 
( 4) Rotate alternator on pivot bolt until specified 
belt tension is obtained. Refer to Specifications. 


(5) Tighten adjusting strap bolt and pivot bolt while 
maintaining specified tension. 


Fig. 1 E-17 
Tasting Ball Tension-Typical 


Fig. 1 E-1 B Adjusting Bell Tension-Typical 
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SPECIFICATIONS 


Delco Charging System Specifications 


Alternator 


Manufacturer . 


Standard (4, 6 and 8 cyl.) ........ . .. . . 


Optional (4, 6 and 8 cyl. I 
Optional (6 and 8 cyl.l . . 


Optional (Police) .... . 


Field Current ........ . 


Rotation (Viewing Drive End) ....... .. .. ... . 


Pulley Size .. . 


Belt Tension 


. .Delco 


. . . . . . . . . . 
. .. 42amp 


... 63amp 


.... . 70amp 


. .85amp 


. 4.0 to 5.0 amps at 80°F. 
. .. Clockwise 


.2.43 in. (6. 18cml 


New Belt 
Used Belt . 


New Belt .. . 


...... Set to 125-155 pounds-force 1559-689 newtons) 


.. Recheck 90-115 pounds-force 1400-512 newtons! 


Used Belt .. 


Manufacturer .. 


. ... . .. . .... (6 cyl. Calif. Serpentine Drivel 


180-200 pounds- force 1800-890 newtons) 


. ... 140-160 pounds-force 1623-712 newcons) 


Regulator 


Model ......... . . .. . . .. . ... . . .. ... . . .... . 
.Delco 


. .. 1116387 


. . Solid State 


.. None 
Type . 


Adjustment . ..... . ... ... • . . .. . . . . .. . . . 


Output Voltage Specifications 


Ambient Temperature 
Acceptable 
in Degrees Fahrenheit 
Voltage Range 


0-50 
14.3-15.3 
50-100 
13.9-14.9 
100-150 
13.4-14.4 


150-200 
13.0-14.1 


Tools 


· ~-=---... -- .--L-------~ 


J-21008 
CONTINUITY 
LIGHT 


80007 


70271 


Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft-lbs) 


Service 
Service 
In-Use 
Set-To 
Recheck 
Torque 
Torque 


Alternator Adjusting Bolt ..... . .. . . .. . . .. ... ....... ....... ..... . .. . .. .. . . . . 
18 
15-20 
Alternator Mounting Strap Bolt . .. ... • . . . . . ... . ...... . . . .. • . ...... . . . .. . . . .. 
28 
23-30 
Alternator Pivot Bolt or Nut ...... . ....... . . . .... . ... . ... . ............ .. .. . . 
28 
20-35 


Pulley Nut . . . ........ . . .. . .. . .. . . .. .. . . .. .. . .. .. . . ... . . .. . ..... .. ..... . . . 
50 
45-55 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 


Metric (N·m) 


Service 
Set-To 


Torque 


24 


38 
38 
68 


Service 
In-Use 
Recheck 
Torque 


20-27 
31-.11 
27-.17 
58-78 
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The four-cylinder engine starter motor system con- 


sists of a 5MT starter motor, ignition/ start switch, bat- 


tery and related electrical wiring. These components are 


connected electrically as illustrated in figure lF-1. - 


STARTER MOTOR OPERATION 


The 5MT starter motor is shown in figure lF-2. The 


field windings are permanently mounted in the motor 


frame. Both the shift lever mechanism and the solenoid 
plunger are enclosed in the drive housin·g to protect 


them from exposure to dirt, icing conditions and water 
splash. 


I:n the basic circuit illustrated in figure lF-1, the sole- 


noid is energized when the ignition/starting key switch 


is closed. The resulting plunger and shift lever move- 
ment causes the pinion gear to engage the engine fly- 
wheel (or drive plate) ring gear and the solenoid main 
contacts to close, and engine cranking is initiated. When 
the engine starts, the pinion gear overrun clutch pro- 


tects the armature from excessive speed until the switch 
is opened, at which time the return spring disengages 


the pinion gear. To prevent excessive overrun, the key 
switch should be released immediately after the engine 
starts. 
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Neutral Safety Switch 


The Neutral Safety Switch is a three-connector 


plunger switch mounted on the automatic transmission 
case. The outside terminals connect to the !Jack-up 


lamps, while the center terminal provides a ground path 
for the starter motor relay circuit. Ground is provided 
only when the transmission is in Park or ~eutral 


position. 


NOTE: CJ 1:ehicles equipped iuith a four-cylinder en- 
gine and automatic transmission hm:e a starter motor 
relay that is energized when the ignition key ;s in the 
STA.RT position, providing the automatic transmission 


selector is in either the NE[TRAL or PA.RK .Josition. 
When the relay is energized. battery voltage is a-pplied to 


the starter motor pull-in and hold-in u:indings. 


SERVICE DIAGNOSIS 


Before removing any unit from the starter motor sys- 


tem for repair, perform the :'ollowing inspectior:s. 
(1) Battery: To determine condition of Jattery, 
follow testing procedure outlined in Chapter 
lD-Batteries. 
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Fig. 1 F-1 
Four-Cylinder Engine Starter Motor System 
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Fig. lF-2 5MT Starter Motor-Exploded View 


1. SOLENOID SWITCH 
2. PLUNGER RETURN SPRING 
3. PLUNGER 
4. SHIFT LEVER 
5. PLUNGER PIN 
6. DRIVE END HOUSING 
7. SHIFT LEVER SHAFT 
8. LEVER SHAFT RETAINING RING 


9. THRUST COLLAR 
10. PINION STOP RETAINER RING 
11 . PINION STOP COLLAR 
12. DRIVE 
13. SCREW 
14. ARMATURE 
15. WASHER 
16. GROMMET 


17. GROMMET 
18. BRUSH HOLDER 
19. COMMUTATOR END FRAME 
20. THROUGH BOLT 
21 . BRUSH 
22. SCREW 
23. BRUSH AND HOLDER ASSY. 


24. FRAME AND FIELD WINDING 


l 
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(2) Wiring: Inspect wiring for damage. Inspect all 
connections at starter motor solenoid, relay (if equip- 
ped), neutral safety switch (if equipped), ignition/start 
switch, and battery, including all ground connections. 
Clean and tighten all connections as required. 


( 3) Solenoid and Ignition/Start Switch: Inspect 
solenoid and switch to determine their condition. Also, if 
equipped with automatic transmission, inspect condi- 
tion of starter motor relay. 


( 4) Starter Motor Noise: To correct starter motor 
noise during starting, use the following procedure: 
(a) Refer to Starter Motor Noise Diagnosis 
Chart to determine problem. 


(b) If complaint is similar to first two condi- 
tions, correction can be achieved by proper "shimming" 
as follows. 
1. Remove flywheel or drive plate ring gear 
inspection plate. 
2. Inspect flywheel or drive plate and ring 
gear for damage; i.e., warp, unusual wear and excessive 
runout. Replace flywheel, ring gear or drive plate as 
necessary. 
3. Disconnect battery negative cable (to 
prevent inadvertant cranking of engine). 


NOTE: Two shim thicknesses are available. One is 
0.015 inch (0.381 mmj and the other 0.045 inch (1.143 
mm). If shims are not available, they can be fabricated 
from plain washers or other suitable material. 


4. If complaint is similar to first condition, 


starter motor must be moved toward flywheel/drive 
plate. This can be accomplished by shimming (fig. lF-3) 
only outboard starter motor mounting pad. (This is gen- 
erally condition that causes broken flywheel ring gear 
teeth or starter motor housings). 


5. If complaint is similar to second condi- 
tion, starter motor must be moved away from fly- 
wheel/ drive plate. This is accomplished by installing 
shim(s) (fig. lF-3). More than one shim may be required. 


(c) Conditions 3 and 4 may require starter 
motor replacement or repair in some instances. 


(5) Starter Motor: If battery, wiring, switches, so- 
lenoid and relay (if equipped) are in satisfactory condi- 


tion, and engine is known to be functioning properly, 


remove starter motor and follow test procedures out- 
lined below. 


CAUTION: Never operate the starter motor more than 
for a 30-second duration without pausing to allow it to 


cool for at least two minutes. Overheating, caused by 
excessive cranking, will seriously damage the starter 
motor. 


Starter Motor Test 


A general diagnosis is described at the end of this 
section. Once a problem has been traced to the starter 
motor, proceed to the test procedure outlined below. 


STAHlliili ~T~ltm 
lt·..l 
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Fig. 1 F-3 
Starter Motor Shimming and Mounting 


Test Procedure 


With the starter motor removed from the engine, the 
pinion gear should be tested for freedom of operation by 
turning it on the screw shaft. The armature should be 
tested for freedom of rotation by prying the pinion gear 
with a screwdriver to engage it with the shaft. Tight 
bearings, a bent armature shaft, or a bent frame will 
cause the armature to not rotate freely. If the armature 
does not rotate freely, the motor should be disassembled 


immediately. However, if the armature does rotate 
freely, the motor should be given a no-load test before 
disassembly. 


No-load Test 


Connect a voltmeter (fig. lF-4) between the motor 
terminal and the motor frame, and use a tachometer to 
measure armature speed. Connect the motor and an 
ammeter in series with a fully charged battery of the 
specified voltage, and a switch (in the open position) 


from the solenoid battery terminal to the solenoid 
switch terminal. Close the S\Vitch and compare the rpm, 
current, and voltage with those listed in the specifica- 


tions. It is not necessary to obtain the exact voltage 


specified because an accurate interpretation can be 
made by recognizing that if the voltage is slightly 
higher, the rpm will be proportionately higher, with the 
current remaining the same. However, if the exact volt- 
age is desired, a carbon pile rheostat connected across 
the battery can be used to reduce the voltage to. the 
specified value. The specified current flow includes the 
solenoid current flow. :\-fake disconnections only with 


the switch open. Interpret the test results as follows: 


(1) Rated current flow and specified no-load speed 


indicate normal condition of starter motor. 
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Starter Motor Noise Diagnosis 


CONDITION 


HIGH FREQUENCY 
WHINE DURING 
CRANKING BEFOR.E 
ENGINE STARTS; 
ENGINE CRANKS 
AND STARTS OK . 
• 
. HIGH FREQUENCY 
WHINE AFTER 
ENGINE STARTS 
WITH IGNITION 
KEY RELEASED. 
STARTS OK. 


A LOUD "WHOOP" 
AFTER ENGINE 
STARTS WHILE 
STARTER MOTOR 
IS ENGAGED 


A "RUMBLE", 
"GROWL" OR 
"KNOCK" AS 
STARTER MOTOR 
COASTS TO STOP 
AFTER ENGINE 
STARTS. 


POSSIBLE CAUSE 


(1) Excessive distance between pinion 
gear and flywheel/drive plate gear. 


(1) Insufficient distance between 
starter motor pinion gear and 
flywheel/drive plate gear. Fly- 
wheel/drive plate runout can 


cause noise to be intermittent. 


(1) Most probable cause is defective 
overrunning clutch. Clutch 
replacement normally corrects 
this condition. 


(1) Most probable cause is bent or 
unbalanced starter motor 
armature. Armature replacement 
normally corrects this condition. 


(2) Low no-load speed and high current flow 


indicate: 
(a) Too much friction-tight, dirty, or worn 
bearings, bent armature shaft or bent frame causing 


armature to drag. 


(b) Shorted armature winding. This can be fur- 


ther determined on growler after disassembly. 


BATTERY 


CORRECTION 


(1) Shim starter motor toward flywheel/ 
drive plate. 


(1) Shim starter motor away from 
flywheel/drive plate. Inspect 
flywheel/drive plate for damage; 
bent, unusual wear, and excessive 
runout. Replace flywheel/drive 
plate as necessary. 


(1) Replace overrunning clutch or drive 
assembly. 


(1) Replace starter motor armature. 


90804 


AMMETER 
VOLTMETER 


+ 


(c) Grounded armature or field windings. In- 
spect further after disassembly. 


(3) No armature rotation and high current flow 
indicate: 


CARBON PILE 
RHEOSTAT 


(a) Terminal or field windings shorted to 
ground. 


(b) Seized bearings (this should have been de- 


termined by turning armature by hand). 


(4) No armature rotation and no current flow 


indicate: 
(a) Open field winding circuit. This can be de- 


termined after disassembly by inspecting internal con- 
nections and testing circuit with test lamp. 
(b) Open armature windings. Inspect commuta- 


tor for badly burned bars after disassembly. 


(c) Broken brush springs, worn brushes, pro- 


truding insulation between commutator bars or other 
causes that would prevent good contact between brushes 
and commutator. 


90559 


Ag. lf-4 No-load Test Connections 


(5) Low no-load speed and low current flow indicate 
high internal resistance because of poor connections, 
defective wires, dirty commutator and causes listed un- 
der step ( 4) above. 


(6) High no-load speed and high current flow usu- 
ally indicate shorted field windings. If shorted field 


~indings are suspected, replace field winding and frame 
assembly and retest for improved performance. In some 
instances, armature winding could also be shorted. Test 
on growler. 


STARTER MOTOR REPLACEMENT 


Starter motors do not require lubrication except dur- 
ing overhaul. 
. 
When the motor is disassembled for any reason, lubri- 
cate as follows: 


(1) Armature shaft and drive end and commutator 
end bushings should be covered with a thin coating of 
Lubriplate, or equivalent. 
· 
(2) Roll type overrunning clutch requires no lubri- 
cation. However, drive assembly should be wiped clean. 
Do not clean in degreasing tank or with grease dis- 
solving solvents because this will dissolve lubricant i_n 
clutch mechanism. Use silicone grease (General Electric 
CG321, Dow Corning 33 Medium, or equivalent) on shaft 
underneath overrruning clutch assembly. 


NOTE: A void excessive lubrication. 


Starter Motor Removal 


Use the following procedure to remove the starter 
motor from the engine: 


(1) Disconnect battery negative cable at battery. 


(2) Remove starter-to-engine brace (fig. 1F~3). 


(3) From beneath vehicle, remove two starter mo- 
tor-to-engine bolts (fig. lF-3), and allow starter to drop 
down. 


( 4) Disconnect solenoid wires and battery cable, and 
remove starter motor. To replace, reverse procedure out- 
lined above. Replace any shims that were removed. 


Solenoid Removal 


Use the following procedure to remove the solenoid 
from the starter motor: 


(1) Disconnect field strap. 


(2) Remove solenoid-to-drive housing attaching 


screws, motor terminal bolt, and remove solenoid by 
twisting. 


(3) Replace by reversing procedure outlined above. 


NEUTRAL SAFID SWITCH REPLACEMENT 


(1) Disconnect wiring connector and remove switch 
from transmission. Allow fluid to drain into container. 


(2) Move selector lever to Park and Neutral posi- . 


tions. Inspect switch operating lever fingers to ensure 


they are properly centered in switch opening. 


(3) Install switch and seal on transmission case. 
Tighten switch with 24 foot-pounds (6 N•yp) torque. 


( 4) Test switch continuity. 


(5) Correct transmission fluid level as required. 
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STARTER MOTOR OJERHAUL 


If the starter motor does not function correctly (as 
described in the No-Load Test above), it should be dis- 
assembled for further testing of the components. The 
starter motor should be disassembled only enough to 
permit repair or replacement of the defective parts. 
Safety glasses should be worn when disassembling or 
assembling the starter motor. 


Disassembly 


The following procedure should be used to dis- 
assemble and reassemble the starter motor. Component 


inspections are also included. Refer to figure lF-2 and 
proceed as follows: 


(1) Disconnect field winding connection from sole- 
noid terminal. 


(2) Remove through-bolts. 


(3) Remove commutator end frame and field frame· 
assembly. 
( 4) Remove armature assembly from drive housing. 
Remove solenoid and shift lever assembly from drive 
housing before removing armature assembly. 
· 


(5) Remove thrust collar from armature shaft. 


(6) Remove pinion gear from armature by sliding 
metal cylinder onto shaft and by striking metal cylinder 
against retainer with hammer. Drive retainer toward 
armature core and off snap ring (fig. lF-5). 


(7) Remove snap ring from groove in armature 
shaft. 


1/2 IN. PIPE 
COUPLING 
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Ag. 1 F-5 
Removing R1t1ln1r From Snap Ring 
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(8) Roller type clutches are designed to be serviced 
as a complete unit. Do not disasseml;lle, replace if 
necessary. 


Component Inspection 


• Brushes and Brush Holders-Inspect the brushes 
for wear. If they are worn excessively when com- 
pared with a new brush, they should be replaced. 
Ensure the brush holders are clean and the brushes 


·are not binding in the holders. The complete brush 
surface should ride on the commutator for proper 
operation. Check by hand to ensure that the brush 
springs are providing firm contact between the 
brushes and commutator. If the springs are dis- 
torted or discolored, they should be replaced. 


•Armature Windings-Commutators should not 
have the insulation undercut, and out-of-round com- 
mutators should not be turned in a lathe. The arma- 
ture windings should be tested for internal short 
circuits, open circuits, and shorts to ground: 
(1) Internal short circuits are located by rotating 
armature in growler with steel strip (e.g., hacksaw 
blade) held above armature. Steel strip will vibrate 
when at area of short circuit. Short circuits between 
commutator bars are sometimes caused by brush dust 
or copper imbedded between bars. Cleaning dust and 
copper out of bars may eliminate short circuits. 
(2) Open circuits can be located by inspecting con- 
nections joining armature windings to commutator bars 
for looseness. Loose connections cause arcing and burn- 
ing of commutator bars. If bars are not badly burned, 
winding connections to bars can be resoldered. 


(3) Shorts to ground in armature windings can be 
detected by use of test lamp. If lamp lights when one 
test probe is placed on commutator bar and the other 
test probe on armature core or shaft, armature winding 
is shorted to ground. Test all windings. 
• Field Windings-The field windings should be 
tested for shorts to ground and open circuits with a 
test lamp. The field winding circuit is illustrated in 
figure lF-1. 


(1) Shorts to grounds-Disconnect field winding 
ground connection. Connect one test lamp probe to mo- 


tor frame and other to field winding connector. If lamp 
lights, field windings are shorted to ground and must be 
repaired or replaced. If windings are not shorted, recon- 
nect winding to ground. This test cannot be made if 
ground connection cannot be disconnected. 


(2) Open circuits-Connect test lamp probes to 
frame and field winding connector. If lamp does not 
light, field windings are open. If field windings are 
found to be defective, frame and field winding assembly 
must be replaced. Windings cannot be replaced sepa- 
rately because of integral frame construction. 
• Solenoid-A basic solenoid circuit is diagramed in 
figure lF-1. Solenoids can be tested electrically by 
connecting a battery of the specified voltage, a 


switch, and an ammeter to the two solenoid wind- 


ings. With all wires disconnected from the solenoid, 
make test connections to the solenoid switch termi- 
nal and to ground to test the hold-in winding (fig. 
lF-6). Use the carbon pile rheostat across the bat- 
tery to decrease the battery voltage to the value 
listed in specifications. Compare the current flow 
with the value listed in Specifications. A high cur- 
rent flow indicates a shorted or grounded hold-in 
winding, and a low current flow indicates excessive 
resistance. 
To test the pull-in winding, connect the battery 
across the solenoid switch (S) terminal and the Sole- 
noid motor (M) terminal. To reduce the voltage to 


the specified value, connect the carbon pile rheostat 


VOLTMETER 
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- 
HOLD-IN WINDING TEST 


PULL-IN WINDING TEST 
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Ag. lf-6 Solenoid Tut Connections 


between the battery and M-terminal as shown with 
dashed lines (fig. lF-6) instead of across the battery 
as shown with solid lines. If not needed, connect a 
jumper directly from the battery to the M-terrninal. 


CAUTION: To prevent overheating, do not allow the 
pull-in winding to be energized more than 15 seconds. 


The current flow will decrease as the winding temper- 
ature increases. 


•Overrunning Clutch-Test the overrunning clutch 
action. The pinion gear should turn freely in the 
overrunning direction. Inspect the pinion gear teeth 


to ensure that they have not been chipped, cracked, 
or excessively worn. Replace assembly if necessary. 
Badly chipped pinion gear teeth indicate possible 
chipped teeth on the ring gear. The ring gear should 
be examined and replaced if necessary. 


Test the overrunning clutch for slipping with the 
clutch attached to the armature. Wrap the armature 
with a shop towel and clamp in a vise. Using a 12-point 
deep socket and torque wrench, place the socket on the 
clutch and turn counterclockwise. The clutch should not 
slip with up to 50 foot-pounds (68 N•m) torque applied. 
If it does, replace the clutch. 


Reassembly 


(1) Position clutch assembly on armature shaft. To 
replace snap ring and retainer onto armature: 


SNAP 
RING 
GROOVE 


Ag. 1 F-7 
Forcing Snip Ring Over Shatt 
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(a) Position retainer on armature shaft with 
cupped surface facing snap ring groove. 


(b) Position snap ring on end of shaft. With 


piece of wood on top, force ring over shaft and tap in 
place (fig. lF-i), then slide ring down into groove. 


(c) To force retainer over snap ring, place a 
suitable washer over shaft and squeeze retainer and 
washer together with pliers (fig. lF-8). 


(d) Remove washer. 
(e) Slide thrust collar over shaft. 
(2) Ref er to disassembly procedure and follow in 


reverse order to complete reassembly. 
(3) When solenoid is installed, apply sealing com- 


pound between motor frame, flange, and solenoid 
junction. 
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Fig. 1 F-8 
Forcing Retainer Over Snap Ring 


Pinion Gear Clearance Test 


The pinion gear clearance cannot be adjusted but 


should be t est~d after reassembly of the starter motor to 
ensure proper clearance. Improper clearance is an in- 
dication of worn parts. 
To measure pinion gear clearance, follow the steps 


listed below: 


(1) Disconnect starter motor field winding con- 


nector from solenoid motor (!¥1) terminal and THOR- 
OUGHLY INSULATE IT. 


(2) Connect battery between solenoid switch (S) ter- 
minal and starter motor frame (fig. lF-9). 


(3 ) MOMENT • .\.RIL Y flash jumper lead from sole- 
noid motor terminal (M) to starter motor frame. This 


will shift pinion gear into crankin.; position and it will 


remain in this position until battery is disconnected. 
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Starter Motor General Diagnosis 
NO CRANKING, SOLENOID DOES NOT ENERGIZE 


TURN HEADLAMPS AND DOME LAMP 
ON, TURN KEY TO START POSITION 


I 


I 
I 
I 
LAMPS DIM OR GO OUT 
I 
LAMPS STAY BRIGHT 


I 
I 
• 


TEST BATTERY STATE-OF-CHARGE 
TURN ON RADIO, HEATER AND TURN SIGNALS 
.. 


I 
I 


I 
I 


SPECIFIC GRAVITY 
SPECIFIC GR:A.VITY 
OPERATE OK 
DO NOT OPERATE 
BELOW 1.225 
ABOVE 1.225 


I 
I 
CHECK CONNECTIONS 
CHECK DASH 
CHARGE BATTERY, 
MEASURE VOLTAGE 
AND VOLTAGE AT 
CONNECTOR, 
TEST FOR DRAIN 
ACROSS BATTERY 
SOLENOIDS- 
FUSIBLE LINK 
THROUGH ALTER- 
POSTS 
TERMINAL WITH 
AND IGNITION 
NATOR AND ALTER- 
KEY IN START 
SWITCH 
NA TOR OUTPUT 
POSITION 
CONNECTIONS 


I 
I 


LESS THAN 9.6 VOL TS 
9.6 VOL TS OR MORE 
I 


I 


7 VOLTS OR MORE 
LESS THAN 7 VOL TS 


TEST BATTERY. 
. MEASURE VOLTAGE 
I 
IF OK, REPAIR 
FROM ENGINE 
REPAIR STARTER 
STARTER MOTOR 
BLOCK TO BATT. 
MOTOR 
NEG. POST, KEY IN 
START POSITION, 


(POS. LEAD ON 
BLOCK) 
WITH KEY IN 
START POSITION, 


MEASURE VOLTAGE 
I 
AT IGNITION SWITCH 
SOLENOID TERMINAL 
.5 VOLT OR MORE 
LESS THAN .5 VOLT 


I 
I 


CLEAN AND 
MEASURE VOLTAGE 
7 VOLTS OR MORE 
LESS THAN 7 VOL TS 
TIGHTEN GROUND 
AT SOLENOID B· 
CABLE CONNECTOR 
TERMINAL 
I 
AND/OR REPLACE 
CABLE 
REPAIR CIRCUIT* 
REPLACE IGNITION 
FROM IGNITION 
SWITCH 
SWITCH TO SOLE· 
I 
NOID S-TERMINAL 


LESS THAN 9 VOL TS 
9 VOLTS OR MORE 


I 


CLEAN AND 
* This includes starter motor 
TIGHTEN POS. 
CHECK FUSIBLE 
relay if equipped with an 
BATTERY CABLE 
LINK AND DASH 
automatic transmission. 


TERMINALS 
CONNECTOR 
AND/OR REPLACE 
CABLE 
90564A 
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Starter Motor General Diagnosis (Continued) 


SLOW CRANKING, SOLENOID CLICKS OR CHATTERS 


CHECK: 
BATTERY CONDITION 


VISUAL CONDITION OF BATTERY CABLES AND CONNECTIONS 


IF BATTERY NEEDS CHARGING, MAKE ALTERNATOR AND BATTERY 
DRAIN CHECK, CHARGE BATTERY AND RECHECK CRANKING. IF TROUBLE 
HAS NOT BEEN FOUND, PROCEED. 
I 


REMOVE 12·VOLT LEAD FROM HEI DISTRIBUTOR. MAKE ALL 
VOLTMETER TESTS WITH KEY IN START POSITION. 


I 


MEASURE VOLTAGE ACROSS BATTERY TERMINAL POSTS 


I 


I 


9.6 VOL TS OR MORE I 
LESS THAN 9.6 VOL TS 


I 


MEASURE VOLTAGE FROM 
CHARGE AND CONNECT 
TEST BATTERY. 
BATTERY NEGATIVE TERMINAL TO 
MEASURE VOLTAGE 
ENGINE BLOCK. (POS. LEAD ON BLOCK) 


I 


I 


.5 VOLT OR MORE 


I 


REPAIR GROUND 
CABLE AND 
CONNECTIONS 


I 


9 VOLTS OR MORE 


I 


REPAIR STARTER 
MOTOR 


I 
I 


LESS THAN .5 VOLT 
LESS THAN 
9.6 VOLTS 


I 
I 


REPAIR 
MEASURE VOLTAGE 
STARTER 
AT SOLENOID B - 
MOTOR 
TERMINAL, CLEAN 
AND TIGHTEN 
CONNECTIONS AT 
STARTER MOTOR 


I 


I 


LESS THAN 9 VOL TS 


I 


CLEAN AND TIGHTEN POSITIVE CONNECTIONS 


IF OK, REPLACE CABLE 


NOTE: 
THIS DIAGNOSIS IS DESIGNED FOR USE ON 
ENGINES AND BATTERIES AT ROOM OR 
NORMAL OPERATING TEMPERATURES. 
IT IS ALSO NECESSARY THAT THERE BE 
NO ENGINE DEFECTS THAT WOULD CAUSE 
CRANKING PROBLEMS. TO USE IT UNDER 
OTHER CONDITIONS CAN RESULT IN AN 
INCORRECT DIAGNOSIS. 


9.6 VOLTS 
OR MORE 


REPLACE 
ORIGINAL 
BATTERY 
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(4) Push pinion 'gear back toward commutator end 
to eliminate any slack. 


BATTERY 


+ 


(5) Measure distance between pinion gear and pin- 
(_-. ··· 


ion gear stop with feeler gauge (fig. lF-10). Acceptable 
distance is 0.010 to 0.140 inch (0.0254 to 3.556 mm). 


SOLENOID 


STARTER 
MOTOR 
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-, 


PUSH BACK ON PINION 
AS SHOWN TO REMOVE 
SLACK 
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Ag. 1F-9 
Pinion Gaar Clearance Measurement Test Circuit 


SPECIFICATIONS 


Fig. 1F-10 
Measuring Pinion Gaar Cla1nnca 


STARTER MOTOR AND SOLENOID 


ENGINE 
STARTER 
NO LOAD TEST WITH 9 VOi-TS 
SOLENOID 


PART 
TYPE 
AMPS 
RPM· 
SPECIFICATIONS 
NO. 
' 
PART 
HOLD-IN 
PULL-IN 
MIN. 
MAX. 
MIN. 
MAX. 
NO. 
WINDING 
WINDING 
AMPS AT 10V 
AMPS AT 5V 


151 (2V) 
1109526 
5MT 
45 
70 
7000 
11,900 
1114488 
15-20 
20-30 
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SIX-AND EIGHT-CYLINDER 
ENGINE STARTING SYSTEM 


GENEHAL 


Paga 


Components 1 F-11 
General 
1F·10 
Neutral Safety Switch Replacement lf-24 
OH-Vahlcla Tasting 
lF-18 
On-Vehicle Tasting 
lF-12 
Opentlon 1 F-12 


The starting system used with all Jeep sbc- and eight- 
cylinder engines consists of a positive engagement 
starter motor, a starter motor solenoid, an ignition/ 


start switch, circuits protected by fusible links and the 


Page 


Specifications 1 F-24 
Starter Motor Overhaul 1 F-21 
Starter Motor Replacement 1 F-20 
Tools lf-24 
Troubleshooting 1 F-12 


battery. Vehicles equipped with an automatic transmis- 
sion also have a neutral safety switch. The starter motor 
has a moveable pole shoe and appropriate linkage to 
engage the drive mechanism. Inside the drive assembly, 


an overrunning clutch prevents the starter motor from 
being driven by the ring gear. 


' \ 


/ ' 


1 


COMPONENTS 


Btarter Motor 


Identification 


At the time of manufacture, the starter motor identi- 


fication code is stamped on the frame adjacent to the 
Jeep part number. The date is decoded as follows: 
•Year (0-1980) (1-1981) 


•Month (A-Jan., B-Feb., etc.) 
• Week (A-first week in month, B-second week, 
etc.) 


Field Windings 


Four field windings are used. Each is wound around 
an iron pole shoe that concentrates the electromagnetic 
flux created when current flows through the field wind- 
ing. Three of the field windings have fixed pole shoes, 
while the fourth winding has a moveable pole shoe. This 
fourth winding, located at the top of the starter motor, 
has an additional, smaller winding wound inside of it. 
This is the hold-in winding. 


Drive Assembly . 


A pinion gear, driven by the starter motor armature, 


is forced to move into mesh with the engine flywheel (or 


drive plate) ring gear when the starter motor is ac- 


tuated. The movement is accomplished by the action of 


the moveable pole shoe and its drive yoke (fig. lF-11). As 
long as the)gnition key is held in the Start position, the 
pinion gear remains in mesh with the ring gear. An 
overrunning (one-way) clutch in the drive assembly per- 
mits the starter motor to drive the ring gear, but after 


RETURN 
SPRING ~ 


I 
PINION ~ 
GEAR 
~ 


PIVOT 


ONE·WAY 
CLUTCH 


MOVEABLE 
POLE SHOE 


FIELD WINDING 


(CONTAINS 


HOLD-IN 
WINDING) 
~; 


FIXED POLE SHOE 
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Fig. 1 F-11 
Moveable Pola Shoe Operation 
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the engine starts, the clutch prevents the engine from 
driving the starter motor before the key is released to 


the On position. 


Starter Motor Solenoid 


Two different starter motor solenoids are used, one 


with manual transmissions and the other with auto- 
matic transmissions. The solenoids differ only in the 
method of providing a ground for the solenoid pull-in 
winding. 
The ground circuit for the solenoid pull-in winding is 


completed through the solenoid mounting bracket on 
manual transmission equipped vehicles. 
On vehicles equipped with an automatic transmission, 


the pull-in winding is grounded through an additional 


terminal on the bottom of the solenoid. A wire connected 
to this terminal provides a ground path from the neutral 
safety switch located on the transmission. The pull-in· 
winding ground circuit is completed at the neutral 
safety switch only when the automatic transmission 
gear selector is placed in Neutral or Park. 


NOTE: The neutral safety switch and back-up lamp 
switch are enclosed in a single housing. 


The starter motor solenoid pull-in winding is ener- 
gized when battery voltage is applied to the S-terminal 
of the solenoid and the pull-in winding is grounded. 
When the solenoid pull-in winding is energized, the con- 


tact disc is forced into the closed position. The disc 
mates with two contacts in the solenoid and this com- 
pletes the circuit between the battery and the starter 
motor. 


All starter motor solenoids have an I-terminal that is 


connected to the ignition system. When the starter mo- 


tor is in operation, the I-terminal provides full battery 


voltage for the ignition coil. This circuit bypasses the 


resistance wire that provides voltage for the coil after 


the engine starts. Refer to Chapter lG-Ignition Sys- 


tems for additional information. 


CAUTION: Starter motor solenoids used in pre1:ious 


years (before solid-state ignitions) look similar to the 
solenoids presently used but are very different inter- 


nally. Use of the wrong type solenoid can damage the 
neutral safety switch. VerifiJ the part number stamped 


on the replacement solenoid before installation. 


CAUTION: Starter motor solenoids are equipped With 
both blade terminals and !011g studs. The blade termi- 
nals are attached to the long studs and held in place by 
retaining nuts. Loosening of the retaining nuts could 


cause the loss of internal connections and necessitate 
replacernent of the solenoid. 
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Neutral Safety Switch 


The Neutral Safety Switch is a three-terminal plunger 
switch mounted on the automatic transmission case. 
The two outer terminals connect to the back-up lamp 
circuit, while the center terminal provides a ground path 
for the starter motor solenoid circuit. Ground is pro- 
vided only when the automatic transmission is in Park 
or Neutral position. 


Starter System Circuits 


The starting system has two electrical circuits, a low 
current circuit and a high current circuit (fig. lF-12). 
The low current circuit is the control circuit.. It includes 
the connections and wires leading from the ignition 
switch to the S-terminal on the starter motor solenoid, 
and from the ground terminal of the starter motor sole- 
noid to the neutral safety switch on automatic transmis- 
sion equipped vehicles. The high current circuit runs 
from the battery through the starter motor solenoid to 
the starter motor to ground. This circuit uses heavy 
gauge cables because of the large current flow required 
for the starter motor. 


Fusible Link 


A fusible link is used in the low current starting 
system circuit (fig. lF-12). Current flows from the 
starter motor solenoid battery terminal by cable to the 
battery positive terminal. From the solenoid battery 
terminal, voltage is also distributed to other vehicle 
circuits. A 14-gauge fusible link is connected between 


the solenoid terminal and the main body wire harness. 
This fusible link protects the complete vehicle electrical 
system as well as the solenoid. 
Fusible links are covered with a special non-flam- 
mable insulation. Each link is manufactured with a spe- 
cific load rating and is intended for a specific circuit. 
Replacement links are available from Jeep service parts 
sources. 


OPERATION 


The starter motor low current circuit is controlled by 
the ignition/start switch (fig. lF-12). The ignition/start 
switch applies battery voltage to the starter motor sole- 
noid S-terminal when the ignition key is in the Start 
position. This energizes the solenoid pull-in winding, 
which completes the high current circuit between the 
battery and the starter motor. The starter motor is 
then actuated and begins rotating the engine 
crankshaft. 


TROUBLESHOOTING 


The Service Diagnosis chart may be used to isolate the 
source of the problem when the starter motor either 


rotates the engine too slowly, will not rotate the engine', 
or has abnormal drive engagement. 
If the starter motor rotating speed is normal and the 
drive pinion gear engages properly with the ring gear 
but the engine does not start, a problem exists either in 
the fuel system or ignition system. 


ON-VEHICLE TESTING 


Starter Motor Will Not Rotate 


(1) Verify battery and cable condition as outlined in 
Chapter ID-Batteries to assure correct voltage is 
available. 


(2) Inspect and tighten battery and starter motor 
cable connections at starter motor solenoid terminals. 
(3) Disconnect wire at solenoid S-terminal. 


WARNING: Place transmission in Neutral (manual) or 
Park (automatic) position and apply parking brake be- 
fore conducting solenoid test. 


(4) Connect jumper wire from battery positive post 
to solenoid S-terminal. If starter motor rotates, solenoid 
is not defective. Inspect ignition/start switch circuit. 
(5) If starter motor does not rotate, connect another 
jumper wire from battery negative terminal to solenoid 
mounting bracket (manual transmission only) or ground 
terminal (automatic transmission only). Ensure good 
connection is made. If solenoid energizes, it was not 
properly grounded. Remove rust or corrosion and attach 
solenoid to inner-fender panel with cadmium-plated 
screws (manual transmission only) or test operation of 
neutral safety switch (automatic transmission only). 


(6) If starter motor does not rotate, remove jumper 
wires and connect heavy gauge jumper cable between 
battery positive post and starter motor terminal on sole- 
noid. If starter motor rotates, solenoid is defective and 
must be replaced. If starter motor does not rotate, in- 
spect starter motor. 


Starter Motor Solenoid Pull-In Winding Test 


This test will determine if the solenoid pull-in winding 
is either shorted or open. 


(1) Disconnect S-terminal wire from solenoid. 


(2) Connect ohmmeter test probes (fig. lF-13) to S- 
terminal and mounting bracket (manual transmission 
only) or ground terminal (automatic transmission only). 


(3) If solenoid fails test, replace solenoid. 


NOTE: A poor solenoid ground can be determined by 
connecting one ohmmeter lead to the battery negative 
terminal and other lead to S-terminal. If resistance is 
greater than in the S-terminal-to-mount bracket test 
(fig. lF-13), the solenoid has a poor ground. 
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Fig. 1 F-12 
Six- and Eight-Cylinder Engine Starting System Schematic 
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Service Diagnosis 


Condition 
Possible Cause 
Correction 


STARTER MOTOR 
(1) Battery low or defective. 
(1) Charge or replace battery. 
( .. 


CRANKS ENGINE 
SLOWLY 
(2) Poor circuit between battery and 
(2) Clean and tighten, or replace 
starter motor. 
cables. 


(3) Current draw low. 
(3) Bench-test starter motor. Look for 
worn brushes and weak brush 
springs. 


(4) Current draw J.1igh. 
(4) Bench-test starter motor. Check 
engine for functional drag or 
coolant in cylinders. Check ring 
gear-to-starter motor pinion gear 
clearance. 


(5) Starter motor frame deformed. 
(5) Replace frame. 


STARTER MOTOR 
(1) Battery low or defective. 
(1) Charge or replace battery. 
WILL NOT CRANK 
ENGINE 
(2) Faulty solenoid. 
(2) Check solenoid ground. Repair or 
replace as necessary. 


(3) Damaged drive pinion gear or 
(3) Replace damaged gear(s). 
ring gear. 


(4) Starter motor engagement weak. 
(4) 
Bench-test starter motor. 


(5) Starter motor spins slowly with 
(5) Check drive yoke pull-down and 
high current draw. 
point gap. Check for worn end 
bushings and improper ring gear 
clearance. 


(6) Engine seized. 
(6) Repair engine. 


STARTER MOTOR 
(1) Defective point assembly. 
(1) Repair or replace point assembly. 
DRIVE WILL NOT 
ENGAGE (SOLE- 
(2) Poor point assembly ground. 
(2) Repair connection at ground screw. 
NOID KNOWN TO 
BE GOOD) 
(3) Defective hold-in winding. 
(3) Replace field windings. 


STARTER MOTOR 
(1) Starter motor loose on flywheel 
(1) Tighten mounting bolts. 
WILL NOT DISEN- 
housing. 
GAGE 
(2) Worn drive end bushing. 
(2) 
Replace bushing. 


(3) Damaged ring gear teeth. 
(3) 
Replace ring gear. 


(4) Drive yoke return spring broken 
(4) Replace spring. 
or missing. 


(5) Defective starter motor drive. 
(5) Replace starter motor drive. 


(6) Ignition Switch adjusted wrong. 
(6) Reposition switch. 


(7) 
Foreign metallic object in dash 
(7) Remove foreign object. 
connector. 


STARTER MOTOR 
(1) Weak drive assembly thrust spring. 
(1) Replace drive assembly. 
DRIVE DISENGAGES 
PREMATURELY 
(2) Weak hold-in winding. 
(2) Replace field windings. 


LOW CURRENT DRAW 
(1) Worn brushes. 
(1) Replace brushes. 


i 
" 


(2) Weak brush springs. 
(2) Replace springs. 
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Fig. 1 F-13 
Ohmmeter Test of Starter Motor Solenoid 


Starter Motor Cable and Ground Cable Tests (Voltage Drop) 


The results of voltage drop tests will determine if 
there is excessive resistance in the high current circuit. 


When performing these tests, it is important that the 
voltmeter test lead probes be in contact with the termi- 


nals that the cables are connected to instead of with the 


bles themselves. For example, when testing between 
e battery and solenoid, the voltmeter probes must 


touch the battery post and the solenoid threaded stud. 


Preliminary Prap_aratlon for Tests 


(1) Remove ignition coil secondary wire from dis- 


tributor and ground to engine. 
(2) Place transmission in Neutral (manual trans- 
mission) or Park (automatic transmission) and set park- 


ing brake. 
(3) Ensure battery is fully charged. 


Test Procedure 


Follow the steps as outlined in the Starter Motor 


Voltage Drop Tests DARS charts. 


Full Load Current Test 


(1) Prior to performing full load current test, bat- 


tery must be fully charged as described in Chapter 


lD-Batteries. 


NOTE: The lower the available voltage, the higher the 
Lrrent j lo 11,,•. 


(2) Disconnect and ground ignition coil secondary 
wire. 
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(3) Connect remote control starting switch betv.·een 
battery positive terminal and S-terminal on starter 
solenoid. 


NOTE: Do not consider the initial voltage at the begin- 
ning of engine cranking. A i·ery hot or ve-nJ cold engine 
may cause a current of 400 to 600 amperes for the first 
few revolutions. Note the voltage after the starter motor 
has obtained its rnaxirnum rpm. 


CAUTION: Do not operate for more than 15 seconds. 


( 4) Connect battery-alternator-starter motor tester 
leads as depicted in figure lF-14. Operate remote control 
starting switch and note voltage indicated on voltmeter 


while starter motor is rotating engine. 
(5) Release remote control starting switch. 


(6) Turn load control knob toward DiCREASE 


(clockwise) until voltmeter indication matches that ob- 
- 
tained when starter motor was rotating engine. 


l~l 
BATTERY 
--_ALTERNATOR- 


+ 


AMP,n 
VOLTS~ 
(0) 


BATTERY 


000000 


STARTER 
MOTOR 


REGULATOR- 
STARTER MOTOR 
TESTER 


~ J4 21 7 5 
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STARTER MOTOR VOLTAGE DROP TEST DIAGNOSIS AND REPAIR SIMPLIFICATION fDARS) CHARTS 
Note: Refer to Chapter A - General Information for details on how to use this OARS chart. 


~ STAR.TER MOTOR VOLTAGE DROP TESTS 


STEP 


ecLEAN AND 
CONNECT 
BATTERY 
CABLES 


SEQUENCE 


STARTER MOTOR FULL LOAD CURRENT TEST 


• REMOVE COIL 
WIRE FROM 
DISTRIBUTOR 
AND CONNECT 
TO GROUND 


• CONNECT 
HEAVY 
LOAD 
TESTER 


eCRANK 
ENGINE 
FOR 
THREE 
SECONDS 
ANO 
OBSERVE 
VOLTMETER 


eTURN LOAD CONTROL 
UNTIL VOLTMETER 
INDICATES SAME 
VOLTAGE AS WHEN 
CRANKING 


e<lBSERVE 
AMMETER. 
NOTE AMPS FOR 
USE IN LATER 
STEPS. 


Chart 1 c·· 


RESULT 


0 
Q 
6 CYL. - 150-180 AMPS---------~ 
~ 
8 CYL. - 
160-210 AMPS 


e GROUND COIL WIRE 
e CONNECT VOLTMETER 
e CRANK ENGINE 
S OBSERVE VOLTMETER 
•COMPARE AMPS FROM 
STEP 1 AND VOL TS TO 
CHART 


VOLTAGE DROP TEST 
(NOTE TEST POINTS IN ILLUSTRATION) 


MAXIMUM VOLTAGE DROP 
BY FULL LOAD AMPERAGE 


AMPS 
150-210 
21 s-295 I 300-420 


VOLTS 
0.5 v 
0.7 v I 1.0 v 


VOLTAGE AT OR 
BELOW MAXIMUM 


425-600 


1.5 v 


---0 


VOLTAGE ABOVE MAXIMUM 


70066.W. 


STEP 
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SEQUENCE 


VOLTAGE DROP TEST 
(NOTE TEST POINTS IN ILLUSTRATION I 


MAXIMUM VOLTAGE DROP 
BY FULL LOAD AMPERAGE 


AMPS 
150-210 
215-295 300-420 


VOLTS 
0.3 v 
0.5 v 
0.6 v 


RESULT 


425-500 


0.9 v 


,_____~·· 
REPAIR 
SOLENOID-TO- 
STARTER MOTOR 
VOLTAGE AT OR 
BELOW MAXIMUM 
CABLE 
1-------!..-o 


VOLTAGE ABOVE MAXIMUM 


VOLTAGE DROP TEST 
• 
GROUND COIL WIRE 
(NOTE TEST POINTS IN ILLUSTRATION) 
e CONNECT VOLTMETER 
e CRANK ENGINE 
e OBSERVE VOLTMETER 
• 
COMPARE 


~~~~ss;:P LJI~ 
j 


CHART 
· : D0 


0 
~ 
~ 
..::;::::::- 


MAXIMUM VOLTAGE DROP 
BY FULL LOAD AMPERAGE 


AMPS 
150-210 
215-295 


VOLTS 
0.2V 
0. 3V 


VOLTAGE AT OR 
BELOW MAXIMUM 


VOLTAGE 
ABOVE 
MAXIMUM 


300-420 425-600 


0.4V 
0.5V 


REPAIR 
SOLENOID 


REPAIR 
BA TTERY·TO· 
SOLENOID 
CABLE 


VOLTAGE DROP TEST 
e GROUND COIL WIRE 
e CONNECT VOLTMETER 
e CRANK ENGINE 
e OBSERVE VOLTMETER 
•coMPARE 
AMPS 
FROM STEP 1 
AND VOLTS 
TO CHART 


(NOTE TEST POINTS IN ILLUSTRATION) 


MAXIMUM VOLTAGE DROP 
BY FULL LOAD AMPERAGE 


AMPS 
150-210 
215·295 
300-420 425-600 


VOLTS 
0.2V 
0.3V 
0.4V 
O. SV 
Q 
VOLTAGEATOR 
~ 
BELOW MAXIMUM 


• 
REPAIRS TO SOLENOID-----..;....-• 0 
OR CABLES PERFORMED 
· 


IN A PREVIOUS STEP 
• CABLES NOT REQUIRED 


IM A PREVIOUS STEP 
REPAIR 
. 


STARTER 


MOTOR 0 


REPAIR 
ENGINE·TO- 
VOL TAGE 
BATTERY 
ABOVE 
CABLE 
MAXIMUM 
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(7) Switch to AMP position and note current in- 
dicated on ammeter scale. This is current being used by 
starter motor under full-load conditions. If current is 
not within 150 to 180 amperes for six-<!ylinder engines or 
160 to 210 amperes for eight-<!ylinder engines at room 
temperature, remove starter motor from engine for 
bench testing. 


Neutral Safety Switch Test 


(1) Insert voltmeter test lead probes into switch 
with all switch wire terminals connected. Refer to wir- 
ing diagrams for correct terminal connections. 


NOTE: Probe-type tips are required on voltmeter test 
leads. If not available, pu.~h cotter pins into switch con- 
nector to provide contacts for aligator jaw type test lead 
terrninafa. 


(2) Turn ignition switch to Start position. 
(3) Voltmeter should indicate less than 0.1 volt. 


OFF-VEHICLE TESTING 


No-load Test 


The starter niotor no-load test results will indicate 
faults .such as open or shorted windings, worn bushings 


(rubbing armature) or bent armature shaft. 


NOTE: The tester load control knob must be in the 
DECREASE (extreme counterclockwise) position. 


(1) Operate starter motor with test equipment con- 
nected as diagramed in figure lF-15. Note voltage 
indication. 


(2) Determine exact starter motor rpm using me- 
chanical tachometer (not shown). 


NOTE: To use a mechanical tachometer., remove the 


seal from the end of the drive end housing and clean the 


grease from the end of the armature shaft. 


(3) Disconnect starter motor from battery. 


(4) Turn load control knob toward INCREASE 


(clockwise) until voltage indication matches that ob- 
tained with starter motor connected to battery. 


(5) Switch to AMP position and note current. If less 
than specification, starter motor has high electrical re- 
sistance and should be repaired or replaced. If current is 
more than specification and starter motor rpm is less 
than specification, disassemble, clean, inspect and test 
starter motor as outlined in following paragraphs. 


Hold-In Coil Winding Resistance Test 


The result of this test will determine the resistance of 
the hold-in winding. 
c· 


(1) Insert piece of paper between contact points to 
serve as insulator (fig. lF-16). 


(2) Use ohmmeter to measure resistance between 
terminal and starter frame. 
Resistance should be between 2.0 and 3.5 ohms. If 
resistance is not within specification, replace field wind- 


ing assembly. • 


Solenoid Contact Points Connection Test 


The result of this test will determine the quality of the 
solder joint at the contacts. Use an ohmmeter to meas- 
ure the resistance through solder joint (fig. lF-17). If the 
resistance is more than zero ohms, solder joint has ex- 
cessive resistance. Repair by heating joint with 600 watt _ 


soldering iron. 
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ALTERNATOR- 
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BATTERY 


000000 
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Insulated Brush Connection Test 


The result of this test will determine the quality of the 
Ider joint between the insulated brush braided wire 
and the field windings. Use an ohmmeter to test the 
resistance through solder joint by touching probes to 
brush and to copper bus bar (fig. lF-18). If resistance is 
more than zero ohms, solder joint has excessive resist- 
ance. Repair by heating joint with 600 watt soldering 


iron. 


Terminal-to-Brush Continuity Test 


The result of this test will determine the condition of 
all field winding solder joints. 


(1) Insert piece of paper between contact points to 
serve as insulator (fig. lF-19). 
(2) Touch ohmmeter probes to terminal and to in- 
sulated brush. 
If resistance is more than zero ohms, test all solder 
joints to determine which one(s) has/have excessive re- 
sistance. Repair faulty solder joint(s) by heating with a 


600 watt soldering iron. 


Terminal Bracket Insulation Test 


The result of this test will determine if the terminal 
racket is properly insulated from the end cap. Use an 


ohmmeter to test continuity between the bracket and 


cap (Fig. lF-20). If the resistance is not infinite, the 


insulator is faulty. Repair by replacing the end cap. 


Fig. 1 F-16 
Hold-In Coll Winding Resistance Tut 
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Armature Tests 


Test the armature winding for a short circuit to 
ground (armature core), short circuit between windings 
and balance whenever the starter motor is overhauled. 


Follow the test equipment manufacturer's instructions 
or the following procedure. 


Grounded Armature Winding Test 


(1) Place armature in growler jaws and turn power 
switch to TEST position (fig. lF-21). 


(2) Touch one test lead probe to armature core, 


touch other lead probe to each commutator bar one at a 
time and observe test lamp. Test lamp should not light. 
If test lamp lights on any bar, · armature winding is 
shorted to armature core and armature must be 
replaced. 


Fig. 1 F-17 
Solenoid Contact Points Connection Test 


Ag. 1 F-18 
Insulated Brush Connection Test 
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Fig. 1F-19 Terminal-To-Brush Continuity Test 


Fig. lF-20 Terminal Bracket Insulation Test 


' 
~ ::""~1 


~ A •'At 


.• 
1 
·;-; 


GROWLER 
~ · 


Fig. 1 F-21 
Grounded Armatun Winding Test 


Armature Winding Internal Short Test 


CAUTION: Never operate the growler in the growler (. ·. · 


test position without an armature in the jaws. 


(1) Place armature in growler jaws and turn povre:- 


switch to GROWLER position (fig. lF-22). 
(2) Hold steel blade parallel to and touching arma- 


ture core. Slowly rotate armature one or more revolu- 
tions in growler jaws. If steel blade vibrates at any area 
of core, winding is shorted at this area and armature 
must be replaced. 


Armature Balance Test 


(1) Place armature in growler jaws and turn power 
switch to GROWLER position (fig. lF-23). 


(2) Place contact fingers of meter test cable across 
adjacent commutator bars at side of commutator. 
(3) Adjust voltage control until pointer indicates 
highest voltage on scale. 
( 4) Test each commutator bar with adjacent bar 
until all bars have been tested. Zero voltage indicates 
short circuit between commutator bars. 


STARTER MOTOR REPLACEMENT 


Removal 


(1) Disconnect cable from starter motor terminal. 
(2) Remove attaching screws and remove starter 
motor from flywheel (drive plate) housing. 


Installation 


(1) Position starter motor on flywheel (drive plate) 


housing. 


NOTE: Ensure mounting surfaces are free of burrs and 
debris. 


Ag. 1 F-22 
Armatun Winding Internal Short Test 


; 
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(2) Install mounting screws and tighten with 18 


foot-pounds (24 N•m) torque. 
t3) Clean terminal bracket on starter motor and 
erminal end of cable. 
( -!) Position cable on terminal bracket. Install screw 
and tighten with 55 inch-pounds (6 N•m) torque. 


NOTE: Initial torque may exceed this specification if 


the end plate is new. The terminal screw cuts threads in 
the terminal during installation. 


STARTER MOTOR OVERHAUL 


Refer to figure lF-24 for parts identification. 


Disassembly 


( 1) Remove drive yoke cover and screw. 


(2l Remove through-bolts and remove brush end 
plate. 


DRIVE END 


STARTING SYSTEM 
1 F-21 


~, 
. 
• 
. Cl> 
. 
·· 1· 
· ~--... 


GROWLER 
~ .·.!..' 


~: 
,~;:.·:... 
r411 


Fig. 1 F-23 
Armature Balance Test 
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(3) Remove brush springs. Pull brushes from brush 
holder. Remove brush holder from frame. 


( 4) Remove drive end housing and drive yoke return 
spring. 


(5) Remove pivot pin and starter drive yoke. 


(6) Remove drive assembly and armature. 


Cleaning and Inspection 


(1) Use brush or air to clean starter frame, field 
windings, armature, drive assembly and drive end 
housing. 
(2) Wash all other parts in solvent and dry. 


NOTE: Do not wash clutch or drive assembly. 


(3) Inspect armature windings for brokeri or burned 


insulation and poor connections. 


(4) Inspect armature windings for open and short 
circuits as outlined in Armature Tests. 


(5) Clean dirty commutator with commutator pa- 
per. Never use emery cloth to clean commutator. 


(6) If armature commutator is worn, out-of-round 


· (0.005 inch or more), or has insulation protruding from 
between contacts, turn down on lathe. 


(7) Inspect armature shaft and bushings for scoring 
and excessive wear. 
(8) Inspect drive assembly pinion gear for damage. 
An engine that has repeated starter motor pinion gear 
failures should be inspected for: 
• correct ring gear clearance in relation to the starter 
motor mounting surface as illustrated in figure lF- 
25. 


• missing or wrong parts or misaligned flywheel 


(drive plate) housing. 
• wobbling ring gear. Maximum allowable runout is 
0.030 inch (0.76 mm). Inspect for broken welds or 
broken flex plate. 
•foreign object such as converter balance weight in 
drive plate housing. 


NOTE: Inspect the entire circumference of the ring 


gear f or damage when the teeth of the drive assembly 
pinion gear are damaged. A. normal wear pattern will be 


found in three places on 6-cylinder engine ring gears and 


f our places on 8-cylinder engine ring gears. The normal 


wear pattern extends approximately two inches along 


the circumference of the ring gear. 


(9) Inspect drive assembly overrunning clutch by 
grasping and rotating pinion gear. Gear should rotate 
freely in one direction and lock in opposite direction. 
(10) Inspect for broken brush springs. Replace 
springs that are discolored from heat. Replace brushes if 
worn to 1/ 4 inch (6.4 mm) in length. 


(11) Inspect field windings for burned or broken in- 
sulation and for broken or loose connections. Examine 
field brush connections and wire insulation. 


_,::JL..,..;..:.. 


Flald Winding Replacement 


Remove armature and brush holder before proceeding 
with this procedure. 
( · 


(1) Remove field winding screws using arbor press · 


and Starter Pole Screw Wrench J-22516. Remove pole 
shoes. 
(2) Cut field winding strap as close as possible to 
solenoid point contact-to-field winding joint. 


CAUTION: Do not cut solenoid point contact. 


DISENGAGED 
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STARTER MOTOR 
DRIVE ENO HOUSING 
/ 


RING GEAR 


FLYWHEEL 


MANUAL 
TRANSMISSION 


FLYWHEEL (INCHES) 
ENGINE 
A 
B 


1.2465 
, . 1/4 
0.8365 
27/32 
6·CYLINDER 
TO 
TO 
TO 
TO . 


1.2060 
1 . 13/64 
0.7660 
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TO 
TO 
TO 
TO 
1.2035 
1 . 13/64 
0.7635 
49/64 
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(3) Cut hold-in winding wire at terminal strip.' 


(-1) Straighten tabs of pull-down winding sleeve. Re- 
move sleeve and flange. 
(5) Remove field winding assembly from frame. 


(6) Clean and tin surfaces of contact tab and field 
winding strap that are to be soldered. 


(7) Install replacement field winding assembly in 
frame using original pole shoes and screws. Apply drop 
of Loctite or equivalent to screw threads. Tighten screws 
using arbor press and Starter Pole Screw Wrench J- 
22516. 
(8) Install pull-down winding sleeve and flange. 
Have helper hold winding and sleeve assembly against 
frame while bending retaining tabs. 


(9) Wrap hold-in winding wire around terminal 
strip and solder. Cut off excess wire ~ 


(10) Solder field winding strap to contact strap. Use 
600 watt soldering iron and rosin-core solder. 


Solenoid Contact Point Assembly Replacement 


Remove armature and brush holder before proceeding 
with this procedure. 
(1) Cut upper contact as close as possible to contact 
point-to-field winding joint. 


CAUTION: Do not cut field winding strap. 


(2) Unsolder hold-in winding wire from terminal 
strip. 


(3) Remove field winding screws using arbor press 
and Tool J-22516. Remove pole shoes. 


(-1) Cut rivets inside frame witn chisel. Remove con- 


tact point assembly. 


NOTE: Ensure holes for second rivJt are aligned before- 


npsetting copper rivet. 


(5) Position replacement lower (movable) contact 
point on frame (fig. lF-26). Position hold-in winding 
terminal strip inside frame. Insert copper rivet through 
contact. frame and terminal. Upset rivet. 


NOTE: Ensure upper con tact point is positioned on 


shoulder ofpla.5tic insulator before upsetting rivet. 


(6) Install plastic insulator, upper contact point and 
fiber washer to remaining hole in frame. Insert alumi- 
num rivet and upset. 


(7) Install field winding assembly, pole shoes and 


scre,vs. Apply a drop of Loctite or equivalent to each 
scre\v. 


(8) Solder hold-in winding wire to terminal strip. 


(9l Solder field winding strap to upper contact. Use 
600 \Vatt soldering iron and rosin-core solder. 
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Bushing Replacament 


Drive End Busbin; 


(1) Support drive end housing and remove original 


bushing and seal. 


(2) Install replacement bushing using armature and 
pinion as bushing driver. Do not install drive end hous- 


ing seal at this time. 


Commutator End Busbin; 


(1) Carefully remove original bushing with chisel. 


(2) Drive replacement bushing into end plate until 
seated, using suitable socket or bushing driver. 


Drive Assembly Replacement 


(1) Pry stop ring off and remove starter motor drive - 
assembly from armature shaft. 
(2) Apply grease to armature shaft and end bush- 
ings. Service replacement drive assembly is 
prelubricated. 


(3) Apply thin coating of Lubriplate or equivalent 
on armature shaft splines. 


(4) When installing drive assembly, examine snap 
ring for tight fit on shaft. Slide drive assembly over 
shaft and install stop ring and original retainer. 


COPPER 
RIVET 


Ag. 1 F-25 
Solenoid Contact Points Replacement 
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Assembly 


(1) Insert armature into frame. Install drive yoke 


and pivot pin. Drive yoke must engage lugs on drive 
assembly. 


(2} Insert drive yoke return spring into recess in 
drive housing. Join housing to frame. 


(3) Install brush holder. Ensure depression in 
holder aligns with rubber boot on terminal. 


( 4) Insert brushes into brush holder. Refer to figure 


lF-27 for proper wire routing. Install brush springs. 


(5) Install end plate. Align hole in terminal with 


· hole in terminal bracket. 


(6) Install through-bolts. 


(7) Depress movable pole shoe and adjust contact 


point clearance by bending upper contact as -required. 
Ref er to Specifications. 


(8) Install drive yoke cover and screw. 


NEUTRAL SAFITT SWITCH REPLACEMENT 


(1) Disconnect wiring connector and remove switch 
from transmission. Allow fluid to drain into container. 


(2) Move selector lever to Park and Neutral posi- 


tions. Inspect switch operating lever fingers to ensure 


they are properly centered in switch opening. 


(3) Install switch and seal on transmission case. 
Tighten switch with 24 foot-pounds (6 N•m) torque. 


(4) Test switch continuity. 


(5) Correct transmission fluid level as required. 


· 7_9!F3. 


Fig. 1 F-Z7 
Brush Wire Routing 


SPECIFICATIONS 


Six- and Eight-Cylinder Engine Starter Motor 
Specifications 


Usage .. . ..... .. .. ......................... ALL 
Brush Length . . . . . . . . . . . . . . . . . . . . . . . 0.5 in. ( 12.7 mm l 


Wear Limit . ... ................... . 0.25 in. (6.35 mm) 
No-Load Test (Free Speed) 
Volts .. ..... .. .... . .. .. .. .............. . 12 


Amps . .... ... . .. . .. . .... . ... . ..... . . .. .. 77 
Min. RPM ............ .... .. ......... .. . . 8900 
Max. RPM . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .9600 
Contact Point Clearance .......... 0.100-0.020 in. (2.5-0.5 mm) 
0.060 (1 .5 mm) preferred 


70878 


Torque Specifications 


Service Set· To Torques should be used when assembling components. Service ln·Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft-lbs) 
Metric (N·ml 


Service 
Set-To 
Torque 


Neutral Safety Switch-To-Transmission Case . ..... , ........... . .... . 
17 
Starter Motor-to-Flywheel Housing . .... . ....... . . . . . .... ..... .. . 
18 


Starter Motor Terminal Bracket Screw .......... . .. . ............. . 
55 in-lbs 


All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 


- 


4( 
x 
- 


J-22516 
STARTER POLE 
SCREW WRENCH 


Tools 


Service 


In-Use 


Recheck 
Torque 


14-21 
13-25 
40-70 in·lbs 


J-21008 
CONTINUITY 
TEST L~MP 


Service 
Service 
In-Use 


Set-To 
Recheck 
Torque 
Torque 


23 
19-28 


24 
18-34 


6 
4.5-a 
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The four-cylinder engine High Energy Ignition (HEI) 


System consists of the battery, the distributor with in- 


tegral electronic module, the ignition switch, the spark 
plugs, and the primary and secondary wiring. Refer to 


Chapter lD-Batteries for battery information. 


HEI SYSTEM COMPONENTS 


Distributor 


The High Energy Ignition System distributor com- 
bine:> all ignition components into one unit (fig. lG-1 and 
lG-2). The external connections are for the ignition 
switch, tachometer, and spark plugs. The ignition switch 
terminal at the distributor has full battery voltage ap- 
plied when the ignition switch is in the RUN and START 
positions. There is no ballast resistor or resistance wire 
between the switch and distributor. 
The ignition coil is located in the distributor cap and 
connects to the rotor through a resistance brush. 


Spark Control Systems 


On-Vehicle Service 
Specifications 


1G-1 


Page 
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VACUUM 
ADVANCE 
MECHANISM 


90812 


The High Energy Ignition System functions basically 


. e same as a conventional ignition system, but the 
electronic module and pick-up coil replace the contact 
points. 
· Fig. 1 G-1 
HE! Distributor 
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1G-2 IGNITION SYSTEMS 
........................................................................... ~.~.K~ 


COVER 


SPRING ANO 
~WASHER 


~WASHER 
~GEAR 


90817 


Fig. 1 G-2 
HEI Distributor-Exploded View 


The High Energy Ignition system is a magnetic pulse 
triggered, transistor controlled, inductive discharge ig- 
nition system. The magnetic pick-up assembly located 
inside the distributor contains a permanent magnet, a 
pole piece with internal teeth and a pick-up coil. When 
the teeth of the timer core rotating inside the pole piece 
line up with the teeth of the pole piece, an induced 
voltage pulse from the pick-up coil is applied to and 


amplified by the electronic module to trigger the coil 


primary circuit. As the primary current decreases, a 
high voltage is induced in the ignition coil secondary 


winding, which is applied to the rotor and secondary 


wires to fire the spark plugs. The capacitor in the dis- 


tributor is for radio interference noise suppression. 
The magnetic pick-up assembly mounted over the 
main bearing on the distributor housing is shifted by the 


vacuum control unit to provide vacuum advance. The 
timer core is shifted about the shaft by conventional 
advance weights to provide centrifugal advance. 
The electronic module automatically controls the 
dwell period. extending it as engine speed is increased. 
The HEI system also f e:itures a longer sp~rk duration 


that is made possible by the increased amount of electro- 


magnetic energy stored in the coil primary. This is desir- 
able for igniting Jean mixtures. 
No periodic lubric~tion is requi.re~. Engine oil. lubri- ( 


cates the lower bushmg and an 01!-fllled reservoir pro- · 


vides lubrication for the upper bushing. 


NOTE: When conductin.q cylinder compression tests, 


disconnect ignition switch connecting ·wire (yellow) frorn 


HE!system. 


Ignition Timing 


Timing specifications are listed in Chapter 
lA-General Service and Diagnosis and on the Emission 
Control Information label located in the engine com- 
partment. When using a timing light, connect an 
adapter between the No. 1 spark plug and the No. 1 
spark plug wire, or use a light with an inductive type 
pick-up. Do not pierce the spark plug wire. Once the - 
insulation of a spark plug wire has been broken, the high 
voltage will cause arcing to the nearest ground, and the 
spark plug will not fire properly. Always refer to the 
Emission Control Information label when adjusting the 
timing. Refer to figure lG-3 when loosening the distrib- 
utor holddown clamp. 


·, -~ 


CLAMP 


l 
-- r 
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Fig. 1 G-3 
Distributor Holddown Clamp 


A magnetic timing probe socket is located on the tim- 
ing gear cover for use with special electronic timing 
equipment. Figure lG-4 depicts the typical magnetic 
iming probe socket. Consult the manufacturer's in- 
structions for use of this type equipment. 


MAGNETIC TIMING PROBE SOCKET 


MOUNTED ON 
TIMING GEAR 
COVER 


TDC 0° - STAMP 
ON POINTER 


NOTCH IN 
VIBRATION DAMPER 
~ 
MAGNETIC TIMING 
' @ PROBE SOCKET 


@~© 


VIBRATION 
DAMPER 
PULLY 
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Fig. 1 G-4 
Magnetic Timing Probe Socket and Timing Dagrea Scala 


econdary Wiring 


The spark plug wiring used with the HEI system is a 
carbon impregnated cord conductor encased in an 
0.3125-inch (8 mm) diameter silicone rubber jacket. The 
silicone rubber jacket will withstand very high temper- 
atures and also provides an excellent insulator for the 
higher voltage provided by the HEI system. The silicone 
rubber spark plug boots form a tight seal around the 
plug. The boot should be twisted 1/2 turn before re- 
moving. Care should also be exercised when connecting 
a timing light or other test equipment. Do not force 
anything between the boot and wiring or through the 
silicone rubber jacket. Connections should be made in 
parallel using an adapter. DO NOT pull on the wire to 
remove. Pull on the boot or use a tool designed for this 
purpose. 


Spark Plugs 


Resistor type, tapered seat spark plugs are used (fig. 


lG-5). No gasket is used with tapered seat plugs. Refer 
to figure lG-6 for an explanation of the spark plug code. 
Refer to the Tune-Up Specifications listed in Chapter 
lA for spark plug application and gap sizes. Always 
"'place plugs with the correct plug type listed in the 


'..me-up specifications. 


Normal engine operation is usually a combination of 


idling, slow-speed, and high-speed driving. Occasional 
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Fig. 16-5 
Tapered S11t Spuk Plug 


1 
2 
3 
4 
5 
744 TS x 


1 - 
A-INDICATES RESISTOR· TYPE PLUG. 
2-4-INOICATES 14 mm THREADS. 
3- 4-HEAT RANGE. 
4-T-TAPERED SEAT. 


S-EXTENDED TIP 
5 - 
X-SPECIAL GAP. 


Fig. 1 G-6 
Spark Plug Cada 
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high-speed driving is needed for good spark plug per- 
formance because it provides increased combustion heat 


that burns away deposits of carbon or oxide that have 
built up from frequent idling or continual stop-and-go 
driving. · 


The spark plugs are protected by insulating boots 
made of special heat-resistant silicone rubber that cov- 
ers the spark plug terminal and extends downward over 
a portion of the porcelain insulator. These boots prevent 
arcing, which causes engine misfire. The dirt film that 
builds up on the exposed portion of the plug will not 


cause arcing. 


NOTE: Do not mistake corona discharge for arcing or 
as the result of a shorted insulator. Corona is a steady 
blue light haze appearing around the insulator, just 


above the shell crimp. It is the uisible evidence of a high 


electrostatic voltage field and has no effect on ignition 


performance. Usually it can be detected oniy in dark- 


ness. This discharge may repei dust particles and leave a 


clear ring on the insulator jusr above the shell. This ring 
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i.'> sometimes mistakenly regarded as evidence that com- 


bustion gases have blown out between shell and 


i11s11 la tor. 


Ignition Switch 


The mechanical key-controlled ignition switch is lo- 
cated in the steering column on the right-hand side just 
belo\v the steering wheel. The electrical switching por- 
tion of the assembly is separate from the key and lock 
cylinder and is located on top of the column. Both func- 
tion together through the action of the actuator rod. 
For a complete explanation of the key and lock cylin- 
der, and the actuator rod, refer to Chapter 2H-Steering 
Column. Refer to Chapter 3R-Lighting Systems for the 
detailed explanation of the electrical components. 


DIAGNOSIS 


HEI Distributor 


Refer to Ignition System Troubleshooting Chart. 


Spark Plugs 


Faulty or dirty plugs may perform well at idling 
speed, but at higher speeds they frequently fail. Faulty 
plugs are identified in a number of ways: poor fuel 
economy, power loss, loss of speed, hard starting and, in 
general, poor engine performance. 
Spark plugs may also fail because of carbon fouling, 
excessive gap, or a broken insulator. 


Fouled plugs may be verified by inspecting for black 
carbon deposits. The black deposits are usually the re- 
sult of slow-speed driving when sufficient engine oper- 


ating temperature is seldom reached. Worn pistons and 
rings, faulty ignition, an over-rich air/ fuel mixture and 


the use of spark plugs with too low of a heat range will 
also result in carbon deposits. 
Excessive gap wear, on plugs with low mileage, in- 
dicates that the engine has been operating at high 
speeds continuously or with loads that are greater than 
normal. or that plugs that have too high of a heat range 
are being used. Electrode wear may also be the result of 


the plug being overheated. This can be caused by com- 
bustion gases leaking past the threads because of in- 
sufficient tightening of the spark plug . . .\.n excessively 


lean air/ fuel mixture will also result in abnormal elec- 
trode wear. 
. .\. broken lo,ver insulator is usually the result of im- 
proper installation or carelessness when regapping the 
plug. Broken upper insulators usually result from a poor 
fitting wrench or an outside blow. A cracked insulator 
may not be evident immediately, but will as soon as oil 
or moisture penetrates the crack. The crack will usually 
be located just below the crimped part of the shell and 
may not be visible. 


Broken lower insulators usually result from care- 
lessness when regapping and are generally visible. This 
type of break may also result from the plug operating (·. 


too "hot," which may occur during periods of extended 
high-speed operation or with heavy engine loads. When 
regapping a spark plug, always make the gap adjust- 
ment by bending the ground (side) electrode. Spark 
plugs with broken insulators should always be replaced. 
Spark plugs should be tightened with 15 to 25 foot- 
pounds (20 to 34 N•m) torque. 


ON-VEHICLE SERVICE 


HEI Distributor 


Precautions and General Information 


(1) When performing cylinder compression tests, 


disconnect ignition switch (BAT) wire at distributor. 
When disconnecting this connector do not use a screw- 
driver or tool to release Jocking tab because it may 
break. 


(2) No periodic lubrication is required. Engine oil 
lubricates lower bushing and oil-filled reservoir provides 
lubrication for upper bushing. 
(3) Tachometer (TACH) terminal is located next to 
ignition switch (BAT) connector on distributor cap. 


CAUTION: The tachometer terminal must HEVER be 


connected to ground because damage to the electronic 


module and/ or ignition coil can result. 


NOTE: Some tachometers currently in use may NOT 
be compatible with the High Energy Ignition System. 
Consult the manufacturer of the tachometer if unsure. 


(4) Dwell is controlled by electronic module and 
cannot be manually adjusted. 
(5) Centrifugal advance and vacuum advance mech- 
anisms are similar to those used with conventional igni- 
tion systems. 


(6) Insulating jacket material used to 'construct 


spark plug wires is very soft. It will withstand more 
heat and higher voltage, but is more susceptible to chaf- 


ing and cutting. Spark plug wires must be routed cor- 
rectly to prevent chafing or cutting. Refer to Spark Plug 
Wires. When removing spark plug wire from spark 
plug, twist boot on spark plug and pull on boot to re- 
move wire, or use special tool designed to remove spark 
plug boots. 


Replacement 


(1) Disconnect ignition switch battery wire and (_ 


tachometer connector, if equipped, from distributor cap. 
Also, release coil connectors from cap. 


( 


Ignition System Troubleshooting 


ENGINE CRANKS, BUT WILL NOT START 
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NOTE: IF A TACHOMETER IS CONNECTED TO THE TACHOMETER TERMINAL, DISCONNECT IT BEFORE PROCEED· 
ING WITH THE TEST. 


1. CHECK SPARK AT PLUG WITH TOOL 
J-26792 WHILE CRANKING ENGINE 
(IF NO SPARK FROM FIRST WIRE, 
CHECK SECOND WIRE). 


I 
I 
I SPARK I 
I NO SPARK'! 
I 
CHECK FUEL. SPARK PLUGS, ETC. I 
I 
2. CHECK VOLTAGE AT DISTRIBUTOR " BAT" I 
TERMINAL WHILE CRANKING ENGINE. 


- 
I 
I 
I 7 VOLTS OR MORE I 
I UNDER 7 VOLTS I 


I 
I 
3. WITH IGNITION "ON, "CHECK 
I 
REPAIR PRIMARY CIRCUIT 
"TACH" TERMINAL VOLTAGE. 
TO IGNITION SWITCH. 
I 
I 
I 
I 
I UNDER 1 VOLT I 
I 
OVER 10 VOLTS I 
I 1 TO 10 VOLTS I 
I 
I 
I 
REPLACE IGNITION COIL 
I 
4. CHECK FOR SPARK AT COIL 
REPLACE MODULE AND CHECK 
OUTPUT TERMINAL WITH TOOL 
FOR SPARK FROM COIL AS IN. 


J-26792 WHILE CRANKING 
STEP 6. 


ENGINE (VIEW Al. 
I 
I SPARK I 
I NO SPARK I 
I SPARK I 
I NO SPARK I 
I 
I 
I 
I 
I sY;~EM I 
REPLACE IGN. 


INSPECT CAP FOR 
5. 
REMOVE PICK-UP COIL LEADS 
COIL. IT IS ALSO 
WATER , CRACK, ETC. IF 
FROM MODULE. CHECK TACH. 
DEFECTIVE. 


OK, REPLACE ROTOR. 
TERM. VOLTAGE WITH " IGN" 
" ON." WATCH VOLTMETER AS 
TEST LAMP IS MOMENTARILY 
CONENCTED FROM BAT. TO 
MODULE "G" (SMALL) TERM. 


(NOT MORE THAN 5 SECONDS, 


VIEW Bl. 


I 


I 
I 
NO DROP IN VOLTAGE 
I VOLTAGE DROPS I 
I 
I 


CHECK MODULE GROUND 
6. CHECK FOR SPARK FROM COIL WITH 


AND FOR OPEN IN WIRES 
TOOL J-26792 AS TEST LAMP IS REMOVED 
FROM CAP TO 
FROM MODULE G TERMINAL 
DISTRIBUTOR. IF OK, 
I 


REPLACE MODULE. 
I 
I 


I NO SPARK 
I SPARK I 


I 


IF MODULE TESTER IS 
I 
IF NO MODULE TESTER IS AVAILABLE. I 
I REPLACE PICK-UP COIL. I 
AVAILABLE, TEST 
I 
MODULE. 
7. CHECK IGN. COIL GROUND CIRCUIT. IF 
I 
OK. REPLACE IGN. COIL AND REPEAT 
@b 
$J 


STEP 6. 
I 
I 
I 
I REPLACE I 
I SPARK I 
I NO SPARK I 


MODULE 
I 
I 


CHECK IGN. COIL GROUND. I 
I SYSTEM OK I 
I 
COIL REMOVED IS OK. REINSTALL ORIGINAL! 
IF OK, REPLACE IGN. COIL 
COIL ANO REPLACE MODULE. 


NOTE: REFER TO VIEWS A ANO B FOLLOWING THIS CHART. 
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SPARK FROM ONE 
OR BOTH WIRES 
.---~ 


Ignition System Troubleshooting 


INTERMITTENT OPERATION OR MISFIRE 


CHECK SPARK AT TWO PLUG WIRES 
WITH TOOL J-26792 


CONTINUE WITH 
NO START PROCEDURE 


REPLACE 


CHECK PICK-UP COIL 
WITH OHMMETER 


DWELL 
INCREASE 


TROUBLE 
NOT FOUND 


CHECK FUEL, PLUG 
WIRES, CAP AND 
PLUGS 


._ ___ CUT A SPARK PLUG 
BOOT AS SHOWN 


.-.---DISCARD 


7/16 IN. (11 mm) FROM TIP 
OF SPARK PLUG 


INSERT BOOT OVER 
PORCELAIN ENO OF 
J.26792 


GOOD 
..----! DWELL DID NOT 
INCREASE 


CHECK FOR DWELL 
INCREASE FROM HIGH 
TO LOW RPM 


VIEWA 


REMOVE GREEN AND 
WHITE LEADS FROM 
MODULE 


CONNECT VOLTMETER 
BETWEEN "TACH" TERMINAL 
AND GROUND 
VIEW B 


REPLACE 
ELECTRONIC 
MODULE 
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(2) Remove distributor cap by turning four latches 


counterclockwise (requires "stubby" screwdriver). Move 


cap out of way. 


(3) Remove vacuum hose from vacuum advance 


unit. 
( 4) Remove distributor holddown clamp bolt and 
clamp (fig. lG-3). 


(5) Note position of rotor, then pull distributor up 
until rotor stops turning counterclockwise and again 
note position of rotor. 


I 
NOTE: To ensure correct timing of the distributor, the 
distributor must be INSTALLED with the rotor cor- 
rectly positioned as noted above. 


(6) If engine was accidentally cranked after distrib- 
utor was removed, following procedure can be used for 


installing distributor: 


(a) Remove No. 1 spark plug. 


(b) Place finger over No. 1 spark plug hole and 
crank engine slowly until compression is felt. 
(c) Align timing mark on vibration damper at 
0° on graduated degree scale on timing gear cover. 


(d) Turn rotor to point between No. 1 and No. 3 


spark plug towers on distributor cap. 


(e) Install distributor cap and spark plug wires. 


(f) Install distributor and connect ignition 
switch wire and tachometer wire, if equipped. 


(g) Check engine timing (ref er to Ignition 
iming). 


Rotor 


Replacement 


( 1) Remove distributor cap as described in Distribu- 


toi: Replacement. 


(2) Remove rotor. Rotor is retained by two screws 
and has a slot that fits over square lug on advance 


weight base so that rotor can be installed in only one 
position. 


Electronic Module 


It is not necessary to remove the distributor from the 
engine to replace the module. Refer to figure lG-7. 


Replacement 


(1) Remove distributor cap and rotor. 


(2) Remove two module attaching screws and lift 


module up. 


(3) Disconnect two pick-up coil wires from module. 


(Observe wire colors because they must not be inter- 
changed.) Disconnect harness connector. 


(4) Do not wipe grease from module or distributor 
base if same module is to be installed. If replacement 


module is to be installed, package of silicone grease will 
be included with it. Spread grease on metal face of 


ELECTRONIC 


MODULE 


PICK-UP 
COIL 
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MODULE 
GROUND ' 


SCREW 


CAPACITOR AND 
TERMINAL BLOCK 
ASSEMBLY 


~VACUUM 
ADVANCE 
MECHANISM 
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Fig. 1 G-7 
Distributor Basa and Components 


module and on distributor base where module seats. 
This grease is necessary for module cooling. 


(5) To install, reverse removal procedure. 


Pick-Up Coil 


Replacement 


(1) Remove distributor from engine. Mark distribu- 


tor shaft and gear so that they may be reassembled in 
same position (refer to Distributor Replacement). 


(2) Drive out roll pin and remove gear. 


(3) Remove distributor shaft with rotor and ad- 


vance weights. 


( 4) Remo\·e thin "C" washer on top of pick-up coil 
assembly, remove pick-up coil wires from module, and 
remove pick-up coil assembly. Do not remove three 
screws. 
(5) To install, reverse removal procedure. ~ote 
alignment marks when installing gear. 


Vacuum Advance Unit 


Replacement 


( 1) Remove distributor cap and rotor as previously 


described. 
(2) Remove two vacuu:n advance unit attaching 
screws. 
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(3) Turn pick-up coil clockwise and push rod end of 


vacuum advance unit down so· that it will disengage and 
clear pick-up coil plate. 


(-1) To install, reverse removal procedure. 


Integral Ignition Coil 


Replacement 


( 1) Release distributor cap as previously described. 
Remove plug wires, and remove cap from distributor. 
(2) Remove three coil cover attaching screws and 
lift off cover. 


(3) Remove four coil attaching screws and lift igni- 
tion coil and wires from cap. 


(4) To install, reverse removal procedure. 


Capacitor 


The capacitor is part of the coil wire harness assem- 
bly. Because the capacitor is necessary only for radio 
interference noise suppression, it will seldom need 
replacement. 


Replacement 


( 1) Remove distributor cap and rotor. Disconnect 
harness from cap. 
(2) Remove capacitor holddown screw and unplug 
connector from module. For ease of removal, loosen 
module screws. 
. 


(3) To install, reverse procedure above. Ensure at- 
taching screw is inserted through ground tab. 


Ignition Timing 


( 1) Refer to Emission Control Information label lo- 
cated in engine compartment and use specifications 
listed on label. 


WIRES MUST 
BE ROUTED 
ABOVE THROTTLE 
CABLE 
. 


RIGHT SIDE 
VIEW A 


DISTRIBUTOR 


(2) With ignition off, connect timing light to No. 1 
spark plug. Install jumper wire between spark plug wire 
and spark plug or use timing light with inductive type (- 


pick-up. DO NOT pierce spark plug wire or attempt to 
insert jumper wire between boot and spark plug wire. 
Connect timing light power terminals according to man- 
ufacturer's instructions. 


WARNING: Use extreme caution when engine is oper- 
utiug. Do not .-;taud in direct line with fan. Do not put 
hands nem· pulleys. belts or fan. Do not wear loose 
clothiug. 


(3) Start engine and aim timing light at timing de- 
gree scale. Index on vibration damper will line up with 
one timing degree mark. If change is necessary, loosen 
distributor holddown clamp bolt at base of distributor 


(fig. lG-3). While observing scale with timing light, 
slightly rotate distributor until index aligns with correct _ 
timing degree mark. Tighten holddown bolt and recheck 
timing. 


(4) Turn off engine and remove timing light. Recon- 
nect No. 1 spark plug wire, if removed. 


Spark Plug Wires 


Use care when removing spark plug wire boots from 
spark plugs. Twist the boot 112 turn before removing (.· 


and pull on the boot only to remove the wire. 
When replacing spark plug wires, route the wires cor- 
rectly and secure in the proper retainers. Failure to 
route the wires properly can cause radio to have ignition 
noise, crossfiring of the plugs or short circuit the wires 


to ground. 
Refer to figure l G-8 for correct spark plug wire 
routing. 


FRONT 


\. 


SPARK PLUG WIRES MUST BE ROUTED 
TO AVOID CONTACT OR RUBBING AGAINST 
EACH OTHER OR OTHER OBJECT. 


LEFT SIDE 
',, 


Fig. 1 G-8 
Spark Plug Wire Routing 
VIEW 8 
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TO 
SPARK 
PLUGS .. 


SPECIFICATIONS 


TACH 
OUTPUT 


DISTRIBUTOR 
IGNITION 
COIL 
,,.. 
3 - - 
4 
/ 
........ 
, 
... 
I 
\ 
-c 
- 
~ 
I 
I 
SEC~ 
PAI 
\ 
I 
.. 
... 
' 
I 
/ 
~ 
1 --- 
2 
" 
I 
--- 
- 
I 
- 
~ 


TRIGGER 
WHEEL 


1t 
PICK-UP c 
ELECTRONIC 
COIL 
AMPLIFIER ---- 
?' 
SWITCH 
i 
I 


-- 


HEI System Schematic 


Distributor and Coil Specifications 


Distributor Pick-Up Coil Resistance ............... . 500 to 1500 ohms 
Coil 
Primary Resistance . . .... .. . .. . .... Zero or nearly zero on Low Scale 
Secondary Resistance . .... . . .... . .. Less than infinite on High Scale 
811 12 


Torque Specifications 
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ELECTRONIC 
MODULE 


RADIO 
NOISE 
CAPACITOR 


TO 
IGNITION 
SWITCH 


--- 
,...~ 


-- 


90960 


Service Set-To Torques should be used when assembling components. Service In -Use Recheck Torques should be used for checking a pre-torqued item . 


USA lft ·lbsl 


Service 
Service 
In-Use 
Set-To 
Recheck 
Torque 
Torque 


Distributor Clamp Screw .... . . .. . ..... . .... .. .. . ... . ...• . .... . . . ..... .. . . . 
17 
15-20 
Spark Plugs ..... .. ........... . ... . .............. . . . ........... . ........ . 
20 
15-25 


All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 


Metric IN·ml 


Service 
Set-To 
Torque 


23 
27 


Service 


In-Use 
Recheck 
Torque 


20-27 


20-34 
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SIX· AND EJGBT-CYLINDEB 
ENGINE IGNITION SYSTEM 
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Components 
Distributor Component Replacement 
Distributor Replacement 
General 
Operation 


Page 


1G-10 


1G-24 


1G-23 
1G-10 
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The Solid State Ignition (SS!) system is used on all 
six- and eight-cylinder Jeep engines. This system is eas- 


ily recognizable by the unique coil connector (fig. lG-9). 


The electronic ignition control unit is housed in an un- 
painted metal container that has unique connectors (fig. 


lG-10). The distributor also has a metal vacuum spark 


advance mechanism (fig. lG-11). 


Fig. 1 G-9 
Coil Connector 


COMPONENTS 


The SS! system consists of the following major com- 
ponents: ignition switch. electronic ignition control unit, 


ignition coil, primary resistance wire and bypass, dis- 


tributor. secondary wires and spark plugs. 


NOTE: When rliscon11ecting SS! sustem connectors. 


fJllll ll/Jrtrt tcith firm. straight p11ll. Do 11ot attempt to 


/1 1"!/ 11/Htrt 1cith 11 scre1crlriver. Wlt e11 co1111ecting, press 
touether firmlu to m·ercome ltudraulic pressure_ caused 
bu the urerrne. 


NOTE: ff co1111ect11r lockino f!lb.~ 1Ceake11 or break off; 
rlo not 1·efJ/w:e 11ssociated co111 JJ011e11t. Bind connectors 
touetht>r n•ith taJJe or lwrness tie strnp to assure good 
elect1'ic11l co1t11ectio11. 


I 


Specifications 
Testing 
Tools 
Troubleshooting 


Fig. 1 G-1 O Bectronic Ignition Control Unit 


Electronic Ignition Control Unit 


Paga 


1G-26 
1G-16 


1G-27 
1G-12 


The electronic ignition control unit is a solid-state, 
moisture-resistant module. The component parts are 


permanently sealed in a potting material to resist vibra- 
tion and ad\·erse environmental conditions. All con- 
nections are weatherproof. The control unit also 


incorporates reverse polarity and transient voltage 


protection. 


='TOTE: The l!ilit is 11ot repaimble nnd must be replaced 


us 11 1111it 1j'sen:ice is required. 


Ignition Cail 


The ignition coil is oil-filled and hermetically sealed 


(standard construction). The coil has two windings 
wound on a soft iron core. The primary winding consists 
of comparati\·ely few turns of heavy gauge wire. The 


secondary winding consists oi many turns of fine gauge 


wire. 


The function of the ignition coil in the SSI system is to 


transform battery voltage applied to the primary wind- 
ing to high voltage for the secondary circuit. 


Fig. 1 G-11 
Distributor Vacuum Spark Advance Mechanism 


The ignition coil does not require special service other 
than maintaining the terminals and connectors clean 
and tight. 
When an ignition coil is suspected of being defective, 


test it on the vehicle. A coil may break down after the 
engine has heated it to a high temperature. It is impor- 
tant tha.t the cotl be at operating temperature when 
ested. Perform the test according to the test equipment 
an ufacturer' s instructions. 


Coll Connector 


The coil terminals and coil connector are of unique 
design (fig. lG-9). The connector is removed from the 
coil by grasping both sides and pulling connector away 
from coil (fig. lG-12). 


Fig. 1 G-12 
Removing Coll Connector 


When a tachometer is required for engine testing or 


tune-up, connect it using an alligator jaw type connector 
as illustrated in figure lG-13. 
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Resistance Wire 


A wire ha\·ing 1.35 ± 0.05 ohms resistance is provided 


in the ignition wiring to supply less than full battery 


\·oltage to the coil after the starter motor solenoid is 


deenergized. During engine starting, the resistance wire 
is bypassed and full battery voltage is applied to the coil. 


The bypass is accomplished at the I-terminal on the 


starter motor solenoid. The bypass switch is energized 


only while the starter motor circuit is in operation. 


Distributor 


The distributor consists of three groups of com- 
ponents: pick-up coil and trigger wheel, spark advance 
assembly, and cap and rotor. 


Fig. 1 G-13 
Tachometer Connection 


Pick-up Coil and Trigger Wheel 


Current flowing through the ignition coil primary 


winding creates an electromagnetic field around the 


primary and secondary windings. When the circuit is 
opened and current flow stops. the electromagnetic field 
collapses and induces high \·oltage into the secondary 
winding. The circuit is opened and closed electronically 


by the control unit. The distributor pick-up coil and 


trigger wheel provide the input signal for the control 


unit. 


The trigger wheel. mounted on the distributor shaft, 


has one tooth for each engine cylinder. The wheel is 


mounted so that the teeth rotate past the pick-up coil 


one at a time. 


The pick-up coil, a coil of fine gauge wire mounted on 
a permanent magnet. has a magnetic field that is in- 
tensified by the presence or ferrous metal. The pick-up 


coil reacts to the trigger wheel teeth as they pass. As a 


trigger wheel tooth approaches and passes the pole piece 
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of the pick-up coil, it reduces the reluctance (compared 


to air) to the magnetic field and increases field strength. 
Field strength decreases as the tooth moves away from 
the pole piece. This build-up and reduction of field 


strength induces an alternating current into the pick-up 
coil, which triggers the control unit. The control unit 


opens and closes the coil primary circuit according to the 
position of the trigger wheel teeth. 
There are no contacting surfaces between the trigger 


wheel and pick-up coil. Because there is no wear, the 


dwell angl~ requires no adjustment. The dwell angle is 
determined electronically by the control unit and is non- 
adjustable. When the ignition coil circuit is switched 
open, an electronic timer in the control unit keeps the 


circuit open only long enough for the electromagnetic 


field to collapse and the induced voltage to discharge. It 
then automatically closes the coil primary circuit. The 
period of time the circuit is closed is referred to as dwell. 


Spark Advance . 


Efficient engine operation requires each spark to oc- 


cur at the correct instant. Varying engine speed or en- 
gine load requires the spark to occur either earlier or 


later than it does for constant speed and load operation. 
Mechanical advance is controlled by engine speed. 
Flyweights · connected to the distributor shaft are 


thrown outward by centrifugal force. Higher engine 


rpm throws the weights further out. Calibrated-rate 


springs are used to control this movement. The outward 
motion of the flyweights causes the rotor and trigger 


wheel to be advanced on the distributor shaft several 
degrees in the direction of normal rotation. This is re- 


f erred to as centnf1tgal spark advance. 
When the engine is operating with a light load, the 
carburetor throttle plates restrict airflow. This causes a 


relatively lean mixture to enter the combustion cham- 
bers. Ignition must occur earlier because the lean mix- 


ture requires a longer time to burn. The vacuum spark 
advance unit is used for this purpose. When carburetor 
ported or manifold vacuum is high, the vacuum advance 


unit moves the pick-up coil several degrees opposite to 


the direction the distributor is rotating. This causes the 
pick-up coil to react to the presence of trigger wheel 


teeth earlier. This is referred to as uacuu 111 spark ad- 
i•ance. With low vacuum operating conditions, such as 
wide open throttle acceleration. a spring in the vacuum 


unit pushes the pick-up coil back to a position of no 
advance. 


Cap and Rotor 


The central tower on the distributor cap receives the 
high voltage current from the ignition coil. The current 


flows through a carbon button in the cap into a spring- 


loaded contact on the rotor. The rotor tip aligns with a 
contact in the cap that corresponds to the cylinder to be 


ignited just as the coil output high voltage current 
reaches the rotor. In this way, each spark plug is fired in 


~rn. 
~ 


OPERATION 


The control unit is activated when the ignition switch 


is in the Start or On position (fig. lG-14). The primary 


circuit is closed and current flows through the coil 
primary winding. When the engine begins turning the 


distributor, the trigger wheel teeth rotate past the pick- 
up coil. As each tooth aligns with the pick-up coil, a high 


voltage is induced in the ignition coil secondary winding 


and current flows to the distributor cap and rotor. The 


rotor routes the high voltage current to the proper spark 


plug. The timing of the ignition is constantly changed by 


the vacuum and centrifugal advance mechanisms ac- 


cording to engine operation. 


TROUBLESHOOTING 


For troubleshooting purposes, ignition system prob- 
lems are considered in three categories: complete fail- 


ure, intermittent failure and spark knock. 
Complete failure is always a no-spark situation. The 


engine will not start. If a complete failure occurs when 
the engine is operating, it will not restart. 
Intermittent failure is temporary. The engine may 
not start on the first try, but will eventually start. If an 


intermittent failure occurs when the engine is operating, 
it may falter and possibly stop. If it stalls, it will restart 


and will continue to operate intermittently. 


Spark knock is not actuall~· an ignition system fail- 
ure. The engine will start and \\·ill continue to operate. If 


not corrected, spark knock can cause extensive internal 
engine component damage. 


Complete Failure Diagnosis 


The first step to perform is a thorough visual in- 
spection for obvious defects. 


The next step in diagnosing a failure is to identify the 
circuit-primary or secondary-at fault. 
The primary circuit consists of: 


•Battery to ignition coil wiring 


•Ignition coil primary winding 


•All wires connected to the electronic ignition control 
unit and distributor pick-up coil 
• Electronic ignition control unit 


• Distributor 
The secondary circuit consists of: 
•Ignition coil secondary winding 


•All high voltage wires connected to the distributor 


cap, coil and spark plugs 
•Distributor cap 


• Distributor rotor 


•Spark plugs 


( 
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Fig. 1 G-14 
SSI System Schematic 


Secondary Circuit Diagnosis 


CALTTION: When disconnecting a high mltage wire 
from a spark plug or the distributor cap. fzl"ist the rub- 


ber boot slightly to break it loose. Grasp the boot, not 


the i!·ire. and pull off with steady, el'enforce. 


( 11 Disconnect ignition coil wire from center tower 


of distributor cap. Use insulated pliers to hold wire 
terminal approximately 112 inch from engine block or 


intake manifold. 


W AR~ING: Use extreme caution 1chen engine is oper- 
ating. Do not stand in direct line icith fan. Do not put 
hands near pulleys. belts or fan. Do not wear loose 


clothing. 


(2) Crank engine and observe wire terminal for arc. 


(a) If no arc occurs, proceed with step (5). 


(b) If arc occurs, proceed with step ~ 3). 


CAUTION: Do not remore wires from spark plugs for 
cylinders 1 or .5 of a six-cylinder engine or cylinders J or 
4 of an eight-cylinder engi11e when performing this test. 


otherwise pick-up coil may be darnaged. 


(3) Connect ignition coil wire to distributor cap. Re- 
move wire from one spark plug. 


(-U Use insulated pliers to hold wire 112 inch from 
engine cylinder head while cranking engine. Observe 


wire terminal for arc. 


(al If arc occurs, inspect for fuel system prob- 


lems or incorrect ignition timing. 


(b) If no arc occurs. inspect for defective rotor 
or distributor cap, or defectiYe spark plug wires. 


(5) If no arc occurs from ignition coil wire terminal. 


test coil secondary winding resistance. It should not 
exceed 10,000 ohms. Replace if required. 


(6) Read following notes and proceed to SSI System 
Diagnosis and Repair Simpiiiication (DARS) Chart 1. 


I u- 1 't IUl'H I IUl1 .:> I.:> I CJYI\) 


NOTE: The DARS charts are organized to permit test- 


ing of the primary sub-circuit separately and in the 
most logical sequence. When the problem is located, it is 


not necessary to pet:f'orm additional tests. 


NOTE: fl a particular component or sub-circuit is sus- 
pected. locate the applicable DARS Chart and follow the 
procedures outlined. If no particular component or sub- 
circuit is suspected, be,qin 1,1,1ith Chart 1 and proceed 
from chart to chart until the problem is located. 


NOTE: Do not perform Chart 4 tests until after Char~ 1 
tests lzaee been completed. 


Intermittent Failure Diagnosis 


Intermittent failure may be caused by loose or cor- 
roded terminals, defective or missing components, poor 


ground connections or defective wiring. Refer to the 
Service Diagnosis chart. 


Engine Spark Knock (Ping) Diagnosis 


Spark knock can be attributed to several factors. The 
most common are ambient air conditions, such as air 


temperature, density and humidity. 


• High Underhood Air Temperature 
, 


Underhood air temperature is increased by the use 


of air conditioning (especially during long periods 
of idling), overloading (trailer pulling or operating 


in too high a gear), and the installation of acces- 


sories that restrict airflow. 
• Air Density 
Air density increases as barometric pressure rises 
or as the air temperature decreases. A denser than 


normal mixture of air and fuel drawn into the 
cylinder has the same effect as increasing the en- 
gine compression ratio and this increases the pos- 
sibility of spark knock. 
• Humidity 
Low humidity increases the tendency for engine 
spark knock. High humidity decreases the ten- 
dency for spark knock. 


• Fuel Octane Rating 
Fuels of an equivalent research octane rating may 


vary in their antiknock characteristics for a given 
engine. It may be necessary to retard the initial 
ignition timing (not more than 2 degrees from the 


specification) or select an alternate source of fuel. 


• Ignition Timing 
Ignition timing should be checked to ensure it is 


adjusted to the specification. 


SERVICE DIAGNOSIS 


Condition 
Possible Cause 
Correction 


ENGINE FAILS TO 
(1) 
No voltage to ignition system 
(1) Check battery, ignition switch and 
START (NO SPARK 
wiring. Repair as required 


AT PLuGS) 
(2) 
Electronic Control Unit ground 
( 2) Clean, tighten or repair as required 


lead inside distributor open, 
loose or corroded 


(3) 
Primary wiring connectors not 
(3) 
Clean and fully engage connectors 
fully engaged 


( 4) Coil open or shorted 
( 4) Test coil. Replace if faulty. 


( 5) 
Electronic Control Unit defective 
(5) Replace Electronic Control Unit 


(6) 
Cracked distributor cap 
( 6) Replace c::.p 


(7) 
Defecti\·e rotor 
(7) 
Replace rotor 


ENGI.:\E BACKFIRES 
(1) 
Incorrect ignition timing 
(1) 
Check timing. Adjust as required 
BUT F.\ILS TO ST.\RT 
(2) 
:VIoisture in distributor 
(2) 
Dry cap and rotor 


(3) 
Distributor cap faulty 
(3) 
Check cap for loose terminals, 
cracks and dirt. Clean or replace 


as required 


( 4) Ignition wires connected in 
(4) Connect in correct order. 
wrong firing order. 
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SERVICE DIAGNOSIS (Continued! 


Condition 
Possible Cause 
Correction 


ENGINE RUNS ONLY 
(1) Open in resistance wire or 
(1) 
Repair resistance wire 
WITH KEY IN START 
excessive resistance 
POSITION 


ENGPNE CONTINUES 
(1) 
TO RUN WITH KEY 
Defective starter solenoid 
(1) Replace solenoid 


OFF 
(2) Defective ignition switch 
(2) 
Replace ignition switch 


ENGINE DOES NOT 
(1) Spark pl~gs fouled or faulty 
(1) Clean and gap plugs. Replace as 
OPERA TE SMOOTHLY 
required 
AND/OR 
(2) 
Ignition wires faulty. 
(2) Check wires. Replace as required. 
ENGINE MISFIRES 
AT HIGH SPEED 
(3) Spark advance system(s) faulty 
(3) Check operation. Repair as 
required 


(4) 
I-terminal shorted to starter 
terminal in solenoid 
(4) 
Replace solenoid 


(5) Trigger wheel pin missing 
(5) Install pin 
(6) 
Ignition wires connected in 
(6) 
Connect wires correctly. 
wrong firing order. 


EXCESSIVE FUEL 
(1) Incorrect ignition timing 
(1) Check timing. Adjust as required 
CONSUMPTION 
(2) Spark advance system(s) faulty 
(2) Check operation. Repair as required 


ERRATIC TIMING 
(1) Faulty vacuum or centrifugal 
(1) Check operation. Replace if 
ADVANCE 
advance assembly 
required 


TIMING NOT 
(1) Defective vacuum advance unit 
(1) Replace vacuum advance unit 
AFFECTED BY 
VACUUM 
(2) Pick·up coil pivot corroded. 
(2) Clean pivot 


INTERMITTENT 
(1) Loose or corroded terminals 
(1) Tighten terminals, remove 
OPERATION 
corrosion, apply electrical 
grease 


(2) Defective pick-up coil. 
(2) Perform pick-up coil test. 


(3) Defective control unit 
(3) Perform control unit tests 


(4) Loose ground connector 
(4) Clean an<l tighten ground connection 
in distributor 


(5) Wires to distributor shorted 
(5) Check for frayed, pinched or b~ed 
together or to ground 
wires 


(6) Trigger wheel pin missing 
(6) Install new pin. 
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SSI SYSTEM DIAGNOSIS AND REPAIR SIMPLIFICATION {OARS) CHART 


Note: Refer to Chapter A - General Information for details on how to use this OARS chart. 


; IGNITION: COIL 


, PRIMARY CIRCUIT 


FUNCTION: PROVIDES' BATTERY 
FEEll TO' COIL AND COIL GROUND 


STEP 


REFER TO 
FIGURE 1G-14 
FOR SCHEMATIC 


e TURN IGNITION ON 


SEQUENCE 


ecoNNECT VOLTMETER TO 
COIL POSITIVE TERMINAL 
AND TO-GROUND 


Chart · 


RESULT 


0 


VOLTAGE 
ACCEPTABLE 
(GV:: .SV) 


VOLTAGE NOT 
ACCEPTABLE 
(BATTERY VOLTAGE) 


~----------8 
>------____......o 


VOLTAGE NOT 
ACCEPTABLE 
(BELOW GV) 


•TURN 
IGNITION SWITCH 
TO START 


DISCONNECT 
CAPACITOR 
WIRE TERMINAL 


e OBSERVE VOLTAGE 
AT POSITIVE 
TERMINAL WHILE 
CRANKING 


VOLTAGE §J 
ACCEPTABLE OK--· 
(6V:: .SV) 


REPLACE ---8 


CAPACITOR 
1-----~o 


VOLTAGE 
NOT 
ACCEPTABLE 


VOLTAGE 
ACCEPTABLE 
(BATTERY 
VOLTAGE) 


VOLTAGE 
NOT 
ACCEPTABLE 
(LESS THAN 
BATTERY 
VOLTAGE) 
8 


e 
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~" 


~TEP 
0 
0 


DISCONNECT WIRE 
FROM STARTER 
SOLENOID I-TERMINAL 


SEQUENCE 


CHECK FOR SHORT 
OR OPEN IN 
WIRE ATIACHED 
TO STARTER SOLENOID 
1-TERMINAL 


CHECK SOLENOID 
AS OUTLINED , 


IN CHAPTER 1 F 


e 1GNITION 
REMAINS 
ON 


eoBSERVE 
VOLTAGE 
AT COIL 
POSITIVE 
TERMINAL 
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Chart 1 


RESULT 


~REPAIR 
Q 
~~~QUIRED -------w.-~ 


VOLTAGE §K 
DROPS TO 
. ...------------.-t 
GV: .SV 
1-----------8 


VOLTAGE 
REMAINS 
AT 
BATTERY 
VOLTAGE 


CHECK: 
e CONTINUITY 
BETWEEN COIL 
NEGATIVE TERMINAL 
AND CONNECT TERMINAL 04 


eo1 TO GROUND 


REPLACE 
STARTER 
SOLENOID 


@--0-~8 


CONTINUITY 
REPLACE CONTROL UNIT 
OK 


~--0-_____,._.G 


CONTINUITY 
NOT OK 
LOCATE ANO 
REPAIR OPEN 
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STEP 


• TURN IGNITION 
OFF 


•IGNITION 
REMAINS 
OFF 


RESISTANCE 
ACCEPTABLE 


(LESS THAN 
0.1 OHM) 


RESISTANCE 
TOO HIGH 


(MORE THAN 
0.1 OHM) 


CONNECT 
OHMMETER 
BETWEEN 


SEQUENCE 


COIL POSITIVE 
TERMINAL ANO 


RESISTANCE 
TOO HIGH 
(1.40 OHMS 
OR MORE) 


DASH CONNECTOR AV 


RESISTANCE 
ACCEPTABLE 
(1.35: .05 OHMS) 


CONNECT 
@ 


OHMMETER 
BETWEEN 
DASH CONNECTOR 
AV AND IGNITION 
SWITCH 
TERMINAL 11 


REPLACE 
IGNITION 
SWITCH OR 
REPAIR 
SWITCH WIRE 
FROM BATTERY 


e POOR 
TERMINAL 
CONNECTIONS 
AT DASH 
CONNECTOR 
OR IGNITION 
SWITCH 


• DEFECTIVE WIRING 


REPAIR 
RESISTANCE 
WIRE 


Chart ·1 


RESULT 


t-------.;.-8 


REPAIR 
DEFECT 
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·' 


COILIES'F 


( oTEP 
SEQUENCE 


0 
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Chart 2 


RESULT 


®--~e 


REPLACE 
COIL 
®---e 


RESISTANCE ACCEPTABLE 


11. 13 TO 1.23 OHMS AT 75°F OR 24°C) 
(1 .5 OHMS AT 200°F OR 93°C) 


RESISTANCE 
NOT 
WITHIN 
LIMITS 


REPLACE 
COIL 


~-----......-8 


RESISTANCE ACCEPTABLE 


17700 - 9300 OHMS @ 75°F OR 24°C) 


112.000 OHMS @ 200°F OR 93°C) 


---8 


RESISTANCE 
NOT 
WITHIN 


LIMITS 


REPLACE 
COIL 
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SEQUENCE 


eTURN IGNITION ON 


e DISCONNECT 
4-WIRE 
CONNECTOR 
AT CONTROL 
UNIT 


Chart 3 


( 


RESULT 


COIL WIRE--------- 
e DISCONNECT COIL WIRE 
FROM CENTER TOWER OF 
DISTRIBUTOR ANO HOLD 
1/2 - INCH FROM ENGINE 
WITH INSULATED PLIERS 


SPARK AT 
e 


(NORMAL) 


• DISCONNECT AND 
RECONNECT 
3 - WIRE CONNECTOR 
AT DISTRIBUTOR 


NO SPARK 


OHMMETER INDICATES 
400-800 OHMS (NORMAL) 


OHMMETER 
DOES NOT 


INDICATE 
400 - BOO OHMS 


OHMMETER 
G 
NOWINOICATES----------------....,. 


1 


~•~ . 
1 
400 • 800 OHMS 


OHMMETER 
@t.: DISCONNECT 
0 


REMAINS OUTSIDE -- :-"l f"': ~O~~~~TOR 
------ 
1 


400 · 800 OHMS 
AT DISTRIBUTOR 


80639E 


TEP 


0 


CONNECT 
OHMMETER 
BETWEEN TERMINAL 
D1 ANO 
BATTERY 
NEGATIVE 
TERMINAL 
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SEQUENCE 
Chart 3 
RESULT 


CRANK 
ENGINE 


OHMMETER 
INDICATES , 


400 · 800 OHMS 


REPAIR OR REPLACE HARNESS 
BETWEEN 3 ·WIRE ANO 4 · WIRE 
CONNECTOR 


OHMMETER DOES 
NOT INDICATE 
400 · 800 OHMS 


REPLACE 
PICK-UP COIL 


§1---..,..._ 


OHMMETER 
INDICATES 
ZERO (NOT 
ABOVE 0.002 
OHM) 


r--....... -8 


OHMMETER 
INDICATES 
ABOVE 
0.002 OHM 


LOCATE ANO 
REPAIR 
SOURCE OF 
BAO GROUND 
e GROUND 
CABLE 
RESISTANCE 
e DISTRIBUTOR- 
TO-BLOCK 
RESISTANCE 
e GROUND SCREW 
IN DISTRIBUTOR 
TO D1 TERMINAL 


§~~~~~~~_,__e 


VOLTMETER 
FLUCTUATES, 
INDICATING 
PROPER 
PICK-UP COIL 
ANO TRIGGER WHEEL 
LOCATE ANO 
OPERATION 
REPAIR FAULT 


~ TRIGGER WHEEL 
0 


eOEFECTIVE 


v-- 
eo1STRIBUTOR 
NOT TURNING 
VOLTMETER 
•MISSING TRIGGER 
DOES NOT 
WHE!:L Pl 
FLUCTUATE 
- 
N 
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........................................................................................ 
l!l!ll!:l .......... 
~ 


~ IGNlllON FEEII Ia · · . 
- 
. 
f ElECTRONIC~ CONIRO[ UNlT 


NOTE: DO NOT PERFORM CHART 4 
WITHOUT PERFORMING CHART 1 


STEP 
SEQUENCE 


0 


e TURN 
IGNITION ON 


UNPLUG 2-WIRE CONNECTOR 
AT MODULE AND CONNECT 
VOLTMETER BE1WEEN 
TERMINAL F-2 AND GROUND 


VOLTMETER INDICATES 
REPLACE 
BATTERY VOLTAGE 
CONTROL UNIT 
WITHIN 0.2V. 


VOLTMETER DOES NOT 
INDICATE BATTERY 
VOLTAGE WITHIN 0.2V 
0-- 


LOCATE AND REPAIR CAUSE 
OF VOLTAGE REDUCTION 
SPARK AVAILABLE 
AT COIL WIRE 


Chart 4 


r· 


'· 


RESULT 


e CORRODED DASH CONNECTOR 
>-------.-8 
e IGNITION SWITCH 


ONNECT 2·WIRE 
ONNECTOR AT CONTROL 
UNIT 


SPARK NOT AVAILABLE 
REPLACE 
AT COIL WIRE 
CONTROL UNIT 


CONNECT AMMETER 
BE1WEEN TERMINAL 
C1 AND GROUND 


AMMETER INDICATES 1 AMP ± 0.1 


AMMETER INDICATES 
REPLACE MODULE 
HIGHER OR LOWER 
8 
8 
( __ 
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Ignition Coil Tests 


The ignition coil can be tested on any conventional coil 
ster or with an ohmmeter. A coil tester is preferable 
oecause it can be used to detect faults that are impos- 
sible to detect with an ohmmeter. 


Primary Winding Resistance Test 


(1) Remove connector from negative (-)and positive 
( +) terminals of coil. 
(2) Set ohmmeter for low scale and adjust pointer to 
zero. 
(3) Connect ohmmeter to coil negative (-) and posi- 
tive ( + ) terminals. Resistance should be 1.13 to 1.23 
ohms at 75°F (24°C). If coil temperature is a~ove 200°F 
(93°C), 1.50 ohms is acceptable. 


Secondary Winding Resistance Test 


(1) Remove ignition wire from center terminal of 
ignition coil. 


NOTE: Ignition switch must be off 


(2) Set ohmmeter for xlOOO scale and adjust pointer 
to zero. 
(3) Connect ohmmeter to brass contact in center 
terminal and to either primary winding terminal. Re- 
istance should be 7700 to 9300 ohms at 75°F (24°C). A 
maximum of 12,000 ohms is acceptable if coil temper- 
ature is 200°F (93°C) or more. 


Current Aow Test 


(1) Remove connector from ignition coil. 


(2) Depress plastic barb and withdraw positive ( + ) 


terminal wire from connector. Barb is visible from coil 
side of connector. 


( 3) Repeat for negative (-) terminal wire. 
( 4) Connect ammeter between positive ( + ) terminal 
and disconnected positive ( + ) terminal wire. 


(5) Connect jumper wire from coil negative (-) ter- 
minal to known good ground. 
· 


(6) Turn ignition switch to ON position. 


(7) Current flow should be approximately 7 amps 
and should not exceed 7.6 amps. 


(8) If current flow is more than 7.6 amps, replace 
ignition coil. 


(9) Leave ammeter connected to coil positive ( + ) 


terminal. Remove jumper wire from negative (-) termi- 
nal. Connect coil green wire to negative (-) terminal. 
Current flow should be approximately 4 amps. 
If current flow is less than 3.5 amps, inspect for poor 
connections in -!-wire (control unitl and 3-wire ( distribu- 
tor ) connectors or poor ground at ground screw inside 
distributor. If current flow is greater than 5 amps, the 
control unit is defective. 


IGNITION SYSTEMS 1G-23 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line iuith fan. Do not put 
hands near pulleys,· belts or fan. Do not wear loose 
clothing. 


(10) Start engine. Normal current flow with engine 
operating is 2.0 to 2.4 amps. If current flow is not within 
specifications, control unit is defective. 


Ignition Coll Output T asts 


(1) Connect oscilloscope to ignition coil. Refer to 
test equipment manufacturer's instructions. 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line utith fan. Do not put 
hands near pulleys, belts or fan. Do not wear loose 


clothing. 


(2) Start engine and observe secondary spark - 


voltage. 


CAUTION: Do not remove wires from spark plugs for 
cylinders 1 or 5 of a six-cylinder engine or cylinders 3 or 


4 of an eight-cylinder engine when performing the next 
test because the pick-up coil may be damaged. 


CAUTION: Do not operate engine with spark plug dis- 
connected for more than 30 seconds or catalytic con- 
verter may be damaged. 


(3) Remove one spark plug wire from distributor 
cap. Observe voltage applied to disconnected spark plug 
wire on oscilloscope. This voltage, referred to as open 
circuit output voltage, should be 24,000 volts (24 kV) 


minimum with engine speed of 1000 rpm. 


DISTRIBUTOR REPLACEMENT 


Removal 


(1) Unfasten distributor cap retaining screws. Re- 
move distributor cap with ignition coil and spark plug 
wires connected and position aside. 


(2) Disconnect distributor vacuum advance hose. 


(3) Disconnect 
distributor primary 
wiring 
connector. 


( 4) Scribe mark on distributor housing in line with 
tip of rotor. Scribe mark on distributor housing near 
clamp and continue scribe mark on engine block in line 
with distributor mark. Note position of rotor and dis- 
tributor housing in relation to surrounding engine parts 
as reference points for installing distributor. 


(5) Remove distributor holddown bolt and clamp. 


(6) Withdraw distributor carefully from engine 
block. 
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Installation 


(1) Clean distributor mounting area of engine block.· 


(2) Install replacement distributor mounting gasket 
in counterbore of engine block. 


(3) Position distributor shaft in engine block. If en- 
gine was not rotated while distributor was removed, 
perform the following: 
(a) Align rotor tip with mark scribed on distrib- 
utor housing during removal. Turn rotor approximately 
118-turn counterclockwise past scribe mark. 


CAUTION: Ensure that the distributor shaft fully en- 
gages the oil pump gear shaft. It may be necessary to 


slightly rotate (bump) the engine while applying down- 


ward hand force on the distributor body to fully engage 
the distributor shaft UJith the oil pump dri·i:e gear shaft. 


(b) Slide distributor down into engine block. 


Align scribe mark on distributor housing with matching 
scribe mark on engine block. 


NOTE: It may be necessary to move the rotor and shaft 


slightly to start gear into mesh UJith camshaft gear and 
to engage oil pump drive tang, but rotor should align 
with scribe mark when distributor is down in place. 


(c) Install distributor holddown clamp, bolt and 
lockwasher, but do not tighten bolt. 


(4) If engine was rotated while distributor was re- 
moved, it will be necessary to establish timing as 
follows: 


(a) Remove No. 1 spark plug. Hold finger over 
spark plug hole and rotate engine until compression 
pressure is felt. Slowly continue to rotate engine until 
timing index on vibration damper pulley aligns with top 
dead center (TDC) mark on timing degree scale. Always 
rotate engine in direction of normal rotation. Do not 


turn engine backward to align timing marks. 


(b) Turn distributor shaft until rotor tip points 


in direction of No. 1 terminal in distributor cap. Turn 
rotor 1/ 8-turn counterclockwise past position of No. 1 


terminal. 
· 
(c) Slide distribut_or shaft down into engine and 


position distributor vacuum advance mechanism in ap- 
proximately same location (in relation to surrounding 
engine parts) as when removed .. \lign scribe mark on 
distributor housing with corresponding scribe mark on 
engine block. 


NOTE: It may be necessary to rotate the oil pump 


shaft with a long, flat.blade screwdriver to engage ail 
pump drive tang, but rotor should align u.:ith the posi- 


tion of No. 1 terminal when distributor shaft is down in 
place. 


(d) Install distributor holddown clamp, bolt and 
lockwasher, but do not tighten bolt. 


CAUTION: If distributor cap is incorrectly positioned 


on distributor housing, cap or rotor may be damaged 
when engine is rotated. 
( 


(5) Install distributor cap (with ignition wires) on ·• 


distributor housing. Ensure pick-up coil wire rubber 
grommet in distributor housing aligns with depression 
in distributor cap and that cap fits on rim of distributor 
housing. 


NOTE: Two different diameter screws are used to re- 
tain distributor cap. 


(6) Apply Jeep Silicone Dielectric Compound, or 
equivalent, to connector terminal blades and cavities. 
Connect distributor primary wiring connector. Press 
firmly to overcome hydraulic pressure caused by sili- 
cone compound. 


NOTE: If connector locking tabs weaken or break off. 
bind connectors together UJith harness tie strap or tape - 
to assure good electrical connection. 


CAUTION: Do not puncture spark plug UJires or boots 
to make connection. Use proper adapters. 
· 


(7) Connect timing light to No. 1 spark plug. 


NOTE: The timing case cover has a socket adjacent to 
the timing degree scale for use UJith a magnetic timing 
probe. Ignition timing may be checked by inserting the 
probe through the hole until it rests on the vibration \ 


damper. The probe is calibrated to compensate for probe 


socket location. which is 9.5° ATDC. Eccentricity of the 


damper will properly space the magnetic probe. The 


timing degrees are indicated on a meter. 


WARNING: Use extreme caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not put 
hands near pulleys, belts or fan. Do not wear loose 


clothing. 


(8) Operate engine at 500 rpm and observe vibration 
damper index and timing degree scale with timing light. 
Rotate distributor housing as needed to align timing 


index on vibration damper pulley with correct mark on 


timing degree scale. Ref er to Chapter IA-General 
Service and Diagnosis for ignition timing specifications. 
When ignition timing is correct, tighten distributor 
holddown bolt and recheck timing to ensure it did not 
change. 
(9) Disconnect timing light and connect vacuum 
hose to distributor vacuum advance mechanism. 


DISTRIBUTOR COMPONENT REPLAC~MENT 


When replacing the pick-up coil, trigger wheel or vac- 
uum advance mechanism, it is not necessary to remove 
the distributor from the engine. It is necessary to check 


( 


ignition timing if the pick-up coil or vacuum advance 
mechanism is replaced. Refer to figure lG-15 for parts 
identification. 


CAP 
I 


~' 
~ 
ROTOR 
43I}J 
/~ 
· 


PIN 
TRIGGER 
WHEEL 


WASHER 
~ 
: 
GEAR 


PIN 
~/ 
~@ 
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Fig. 1 G-15 
SSI Distributor Components-Six-Cylinder Engine 


Trigger Wheel and/or Pick-up Coil 


Removal 


(1) Place distributor in suitable holding device, if 
removed from engine. 
(21 Remove cap. 


(31 Remove rotor. 


(-!) Remove trigger wheel with trigger wheel puller 
J-28509, or equivalent. Use flat washer to prevent puller 
from contacting inner shaft. Alternately, two screw- 
drivers can be used to remove trigger wheel from shaft. 
Remo\·e pin. 


(5i Six-cylinder engine-remove pick-up coil re- 
tainer and washers from pivot pin on base plate. 


(6) Eight-cylinder engine-remove pick-up coil 
snap ring from central shaft. Remove retainer from 


vacuum advance mechanism-to-pick-up coil drive pin 
and move vacuum advance mechanism lever aside. 


(7) Remove ground screw from harness tab. 


(8 l Lift pick-up coil assembly from distributor 
housing. 
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(9) If vacuum advance mechanism is to be replaced, 


remove screws and lift unit out of distributor housing. 
Do not remove vacuum advance mechanism unless re- 
placement is required. 


Installation 


(1) If vacuum advance mechanism was removed, 


install it on distributor housing with attaching screws. 


NOTE: If replacement vacuum advance mechanism is 


installed, refer to Vacuum Advance Mecf7ianism for cali- 


bration procedure. 


(2) Position pick-up coil assembly into distributor 
housing. 


(3) Ensure pin on pick-up coil fits into hole in vac- 


uum advance mechanism link (six-cylinder engines). At- 


tach vacuum advance mechanism lever and retainer to 


pick-up coil pin (eight-cylinder engines). 


( 4) Install washers and retainer onto pivot pin to 
secure pick-up coil assembly to base plate (six-cylinder 


engines). Install snap ring (eight-cylinder engines). 


(5) Position wiring harness in slot in distributor 
housing. Install ground screw through tab and tighten. 


(6) Install trigger wheel on shaft with hand pres- 
sure. Long portion of teeth must be upward. When trig- 
ger wheel and slot in shaft are properly aligned, use 
suitable drift and small hammer to tap pin into locating 


groove in trigger wheel and shaft. If distributor is not 


installed in engine, support shaft while installing trigger 


wheel pin. 


(7) Install rotor. Install distributor cap. 


Vacuum Advance Mechanism 


Removal -: 


(1) Remove vacuum hose from vacuum advance 


mechanism. 


(2) Six-cylinder engine-remove attaching screws 


and remove vacuum advance mechanism from distribu- 
tor housing. It is necessary to tilt mechanism to dis- 
engage link from pick-up coil pin protruding through 


distributor housing. It may be necessary to loosen base 


plate screws for necessary clearance. 


(3) Eight-cylinder engine-remove distributor cap. 
Remove retainer from pick-up coil pin. Remove attach- 


ing screws and lift vacuum advance mechanism from 


distributor housing. 


Installation 


(1) If replacement vacuum advance mechanism is to 


be installed, calibrate as follows: 


(al Insert Allen wrench into vacuum hose tube 
of original vacuum advance mechanism. Count numbe: 


of clockwise turns necessary to bottom adjusting screw. 
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the rotor (fig. lG-16). This is normal. Do not scrape the 
residue from the rotor blade. 
(b) Turn adjusting screw of replacement vac- 
uum advance mechanism clockwise to bottom. Turn 
counterclockwise same number of turns counted in step 


(a). 


(2) Six-cylinder engine-install vacuum advance 
mechanism on distributor housing. Ensure that vacuum 
advance link is engaged with pick-up coil pin. Install 
retaining screws. Tighten base plate screws, if loosened. 


When installing a replacement rotor, always apply a 
( 


thin coat (0.03 to 0.12 inch) of A~IC Silicone Dielectric 
\ 


Compound, or equivalent, to the tip of the rotor blade. 


(3) Eight-cylinder engine-install vacuum advance 
mechanism on distributor housing. Install retaining 
screws. Position vacuum advance lever onto pick-up coil 
pin and install retainer. Install distributor cap. 
(4) Check timing and adjust if required. 


(5) Connect vacuum hose to vacuum advance 
mechanism. 


Rotor 


Inspect the rotor during prec1s10n tune-ups as out- 
lined in Chapter lA-General Service and Diagnosis. 


.. 
. . ~ 


A unique feature of the SSI system is the silicone 
dielectric compound applied to the rotor blade during 
manufacture. Radio interference is greatly reduced by 
the presence of a small quantity of this dielectric on the 
rotor blade. After a few thousand miles, the dielectric 
becomes charred by the high voltage current carried by 
Fig. 1 G-16 
Rotor Silicone Dlelectric Compound Application 


SPECIFICATIONS 


SSI Distributor and Coil Specifications 


Distributor Pick-Up Coil Resistance ... . . 400 to 800 ohms@ 75°F (24°Cl 
Coil 
Primary Resistance . .. .... . .... . . . 1.13 to 1.23 ohms@ 75°F (24°C) 
... . . . . . .. . . . . . .. . .. . . 1.5 ohms@ 200°F (93°C) 
Secondary Resistance ......... .. . 7700 to 9300 ohms@ 75°F (24°C) 


................ 12,000 ohms@ 200°F (93°C) 
Minimum Open Circuit Output at 1000 rpm . . ... .. .... . .. . .... 24 kv 
Spark Plugs 
Required Voltage at 1000 rpm .... ................ . ..... . 5 to 16 kv 
Maximum Variation Between Cylinders ... .. . . .... . ... . .. . . 3 to 5 kv 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service ln-Use·Recheck Torques should be used for checking a pre-torqued item. 


USA (ft-lbs) 


Service 
Set-To 
Torque 


Distributor Clamp Screw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
13 
Spark Plugs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
28 


All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 


Service 


In-Use 
Recheck 
Torque 


10-18 
22-33 


Metric (N·ml 


Service 
Service 
In-Use 
Set-To 
Recheck 
Torque 
Torque 


18 
13-24 
38 
30-45 
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I 


i. 
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( 
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Distributor Wiring Sequence and Firing Order 


r 
®®©@®CD 


CLOCKWISE 
ROTATION 
1-5-3-6-2-4 


. 


42189A 


SIX CYLINDER ENGINE 


J-28509 
TRIGGER WHEEL 
PULLER 
J 


FRONT Q 


©@®CD 
® 


0 


CLOCKWISE 
ROTATION 
1-3-4-2 
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FOUR CYLINDER ENGINE 


LEFT BANK 


0 
CD 
CD 


CLOCKWISE ROTATION 


1-8-4-3-6-5-7. 2 


RIGHT BANK 


CD 
CD 0 


FRONTr> 


421898 


EIGHT CYLINDER ENGINE 


Tools - 
W:~<Q 


. -. ...... ,;..""""-·.; .. ·- 


;·:;· . ~- »· 
,,+-~ 
~ 


; ;;_ 
~-NrJl4MZ · 
. 


-~ "- 6-,,,_ MOOUt,i TtSft-" 


• '. J-24642 HEI MODULE TESTER : __ _. .. 


· J-26792 HEI 
SPARK TESTER 


1G-28 IGNITION SYSTEMS 


SPARK CONTROL SYSTEMS 


Pig• 


Spark Control System-Four-Cylinder Engine 
16-28 


SPARK CONTROL SYSTEM-FOUR-CYLINDER ENGINE 


California and 49-State four-cylinder CJ engines use 
only manifold vacuum for distributor spark advance. A 
delay valve maintains the vacuum advance durin~ sud- 
den throttle openings when the coolant temperature is 
below 120° F ( 49°C). The delay valve is bypassed by the 
spark CTO valve when the coolant temperature is above 
120°F (49°C). Refer to figure lG-17 for a diagram of the 
system. 


Spark Coolant Temperature Override (CTO) Valve 


The spark CTO valve is screwed into the thermostat 
housing to allow the thermal sensor to be in contact with 
the engine coolant. Depending on coolant temperature, 
the CTO valve (fig. lG-18) permits manifold vacuum 
with the delay function or manifold vacuum without the 
delay function to control the distributor vacuum 
advance. 


DISTRIBUTOR 


Spark Control System-Six- and Eight-Cylinder Engines 


Operation 


Page (' - 
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When the engine coolant temperature is below 120°F 
(49°C), manifold vacuum at port 1 is applied to port D. A 
hose connects port D with the distributor spark advance 
mechanism. The delay valve is in the circuit when the 
valve is in this position. 


When the engine coolant temperature reaches 120°F 


(49°C), manifold vacuum at port 2 is also applied to port 
D but the delay valve is bypassed. This may be consid- 
ered the normal operating mode. 


Functional Test 


(1) Disconnect vacuum hose from distributor vac- 
uum advance mechanism. Connect vacuum gauge to 
vacuum hose. 


WARNING: Use extreme caution when engine is- oper- 
ating. Do not stand in direct line with fan. Do not put 
hands near pulleys, belts or fan. Do not wear loose 
clothing. 


SPARK 
C.T.O. 


CARS BOWL 
VENT SIGNAL 


VACUUM SPARK CONTROL 
DELAY VALVE 


\ 


VALVE 12QOF (490C) 


4 
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Ag. 16-17 
Sp1rk Control System-Four-Cylinder Engines 


( 


.,_ 


PORT NO. 2 """'- 


PORT o- 


PORT NO. 1 / 


70654 
Fig. 1 G-18 
Spark CTO Valve 


(2) Start engine. 
(3) With engine coolant temperature below 120° F 


(49°C), manifold vacuum should be indicated on gauge. 
(4) Disconnect vacuum hose from port 4 of delay 
valve and cap port (air tight). 


(5) Manifold vacuum should not be indicated on 
gauge with engine coolant temperature below 120°F 


( 49°C). 
(6) Allow engine coolant temperature to reach 
120° F ( 49°C). Manifold vacuum should be indicated on 
auge. 


NOTE: The 120°F (49°C) CTO valve switching temper- 


ature is a norninal ualue. The actual switching temper- 


ature may vary slightly f rom unit to unit. 


(7) Stop engine. 


(8) Remove cap from port 4 of delay valve and con- 
nect vacuum hose. 


(9) Remove gauge and connect hose to distributor 
advance mechanism. 


(10) If defective. replace valve. 


Spark CTO Valve Replacement 


WARNING: ff engine has been recently operated. use 
w re to prevent scalding by hot coolan t. System is 


pressurized. 


( 1) Drain coolant from radiator until level is below 
CTO valve. 


(2) Identify vacuum hoses and disconnect from CTO 


vah·e. 


(3) Place drain pan under engine directly below 
CTO valve. 


(4) With 718-inch open end wrench, remove CTO 


alve from thermostat housing. 


(5) Install CTO valve. 


(6) Connect vacuum hoses to valve. 
(7) Install coolant. 
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WARNING: Use extreme caution when engine is oper- 
ating. Do not .c;tand in direct line with fan. Do not put 
hands near pulleys, belts or fan. Do not wear loose 


clothiug . 


(8) Start engine and inspect for coolant leaks. 
(9) Test CTO valve as outlined in Functional Test. 


Vacuum Spark Control Delay Valve 


A vacuum spark control delay valve is added to the 


vacuum advance circuit to provide improved driveability 


when the engine is cold (fig. lG-19). Ports 1 and 2, and 
ports 3 and 4 are connected internally. 


When vacuum is greater at port 4 than at port 1 (e.g., 


sudden acceleration), air must flow through the orifice 
to equalize the pressure. This creates a momentary de- 


lay that prevents a sudden decrease in the spark ad- 


vance. When the vacuum is greater at port 1 than at port 
4, air flows freely through the unseated check valve and · 
the pressure is instantly equalized. 


CHECK VALVE 


PORT 3 


PORT4 


ORIFICE 
90842 


Fig. 1 G-19 
Vacuum Spark Control Delay Valve 


Functional Test 


( 1) Connect tee fitting at port 1 and port 4. 


(2) Connect vacuum gauge to each tee fitting. 


WARNING: Use extrerne caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not put 
hands near pulleys. belts or fan. Do not wear loose 
clothing. 


(3) Start engine. 


(4) Observe gauges. Vacuum should be equal. 


(5) When throttle is suddenly depressed, vacuum at 
port 1 will instantly decrease but vacuum at port -1 
should be maintained momentarily. 


(6) Stop engine. 


(7) If defective. replace delay valve. 


(8) Remove gauges and tee fittings. 
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VACUUM SPARK CONTROL 
DELAY VALVE 


THERMAL 
SENEOR -..... 


SPARK 
CTO 
VALVE 
12QOF(490C) 
• - - 
- - - 


- 
J( 


4 
ENGINE COOLANT 
TEMPERATURE 
BELOW 1200F(170C) 


VACUUM SPARK CONTROL 
DELAY VALVE 


THERMAL 
SENSOR 
- 


SPARK 
CTO 
VALVE 
12QOF(490C) 


_____________ 7_, t 
- -- - - 


4 
ENGINE COOLANT 
TEMPERATURE 
ABOVE 120°F(17°Ct 
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Fig. 1 G-20 
Spark Control System Operation 


SPARK CONTROL SYSTEM-SIX-AND EIGHT-CYLINDER 
ENGINES 


Manifold vacuum and carburetor ported vacuum are 
both used for the ignition vacuum spark advance mecha- 
nism with six- and eight-cylinder engines. On some en- 


gines, a Coolant Temperature Override (CTO) valve 
selects the appropriate vacuum source, depending upon 


coolant temperature. On other engines, a Non-Linear 


Vacuum Regulator (NLVR) valve combines manifold 


vacuum at idle speed and carburetor ported vacuum at a 


ratio that is proportional to the amount of throttle open- 
ing. Ref er to the Emission Components charts in Chap- 


ter lA for applicable engine application. 


Spark Coolant Temperature Override [CTO) Valve- 
Standard Cooling System 


General 


On six- and eight-cylinder engines with a spark CTO 


valve, the distributor vacuum spark advance is con- 
trolled by carburetor ported vacuum after the engine 


coolant warms to a predetermined temperature. Warm- 
up driveability is improved by controlling· the spark 


advance by manifold vacuum while the engine is cold. 
This is accomplished by the spark control system (fig. 
lG-21). The CTO valve is screwed into the intake mani- 


fold coolant passage on six-cylinder engines, and into the 


thermostat housing or intake manifold coolant passage 


on eight-cylinder engines. A thermal sensor in the CTO 
valve is in contact with engine coolant (fig. lG-22). De- 
pending on coolant temperature, the CTO valve permits 
either manifold vacuum or carburetor ported vacuum to 


control distributor vacuum advance. 


NOTE: Some engine applications utilize a standard 


cooling system CTO mlve in conjunction tcith a heavy 
duty cooling system CTO valve. Refer to Vacuum Dia- 


grams for actual applications. 


Operation 


When coolant temperature is below -149°F (65°C), 


manifold vacuum is exposed at port 1 and is applied to 
port D. A hose connects port D with the distributor 
spark vacuum advance mechanism diaphragm. In this 
operating mode, full vacuum advance is obtained. 
When engine coolant reaches 149°F (65°C), valve is 
moved upward, blocking manifold vacuum at port 1. 
Carburetor ported vacuum is exposed at port 2 and is 
applied to port D. The distributor spark vacuum ad- 


vance mechanism diaphragm is now controlled by por- 


ted vacuum. This may be regarded as the normal 
operating mode. 


Functlonal Test 


Connect a vacuum gauge to the center port tD) of the 
CTO valve. Below 149°F (65°C) manifold vacuum should 
be indicated on gauge. Above 149° F (65°C) carburetor 
ported vacuum should be indicated on gauge. Defective 


valves must be replaced. 


NOTE: Ported vacuum is not available with the 
throttle closed. Ported vacuu 111 is only a-r:ailable when 


the throttle is opened to achieve an engine speed of 


appm.i:imatel!J 1000 rpm. 


Spark Coolant Temperature Override [CTO) Valve- 
Heavy-Outy Cooling System 


General 


This is a single function vah-e that is utilized in con- 


junction with a heavy-duty cooling system to prevent 


overheating during high ambient temperatures. It is 
connected to the engine coolant passage in the same \ 


place as the CTO valve used with standard cooling 


systems. 


CARBURETOR 
SPARK PORT 


(PORTED VACUUM 
SOURCE) 


( 


( 
c 


( 


INTAKE 
MANIFOLD 
VACUUM 
SOURCE 


UNIT 


SPARK CTO 


OUTER PORT (1) ·OPEN BELOW 
149°F (65°C) 


CENTER PORT (0) · ALWAYS 
OPEN 


INNER PORT (2) ·OPEN ABOVE 
149°F (65°C) 


) 


2 
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Ag. 16-21 
Spark Control System-Typical-Six- and 
Bght-Cyllnder Engines With Standard Cooling System 


NOTE: Sarne engine applications utilize a heavy-duty 


cooling system CTO ualve in conjunction with a stan- 


dard cooling systern CTO valve. Refer to Vacuum Dia- 
grams for actual applications. 


Operation 


When the coolant temperature is below the switching 
temperature (220°F [104°C]), ported vacuum is exposed 


at port 1 and applied to port D to allow ported vacuum to 
control the distributor vacuum advance. When the cool- 
ant temperature reaches 220°F (104°C), port 1 closes 
and port 2 is connected to port D to allow manifold 


vacuum to control the distributor vacuum advance. 
With manifold vacuum applied to the vacuum advance 


mechanism, engine idle speed is increased thereby im- 


proving engine cooling efficiencies and reducing idle 
speed boiling tendencies. 


Functional Test 


(1) Connect vacuum gauge to port D (Dist.) of the 


heavy-duty cooling system CTO valve. Below 220°F 
(104°C), carburetor ported vacuum should be indicated 
on gauge. 


(2) Above 220°F (104°C), port 1 (Carb.) closes and 


port 2 (Manifold) is connected to port D (Dist. l. ::Vlanifold 
vacuum should now be indicated on gauge. 
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PORT NO. 2 ........... 


PORT o- 


PORT NO. 1 / 


70654 


Fig. 1 G-22 
Spark CTO Valve 


Spark CTO Valve Replacement-Six-Cylinder Engine 


WARNING: If engine has been recently operated, llSe 
care to prevent sqtlding by hot coolant. System is 
pressurized. 


(1) Drain coolant from radiator. Use clean con- 
tainer so that coolant can be reused. 


(2) Identify vacuum hoses and disconnect from 
spark CTO \"alve. 


(3) Place drain pan under engine below CTO valve. 


WARNING: Use care to prevent scalding by hot cool- 


aut leaking j imn block when remotting the valve. 


( 4) lising 7 /8-inch open end wrench. remove valve 


from intake manifold. 


Installation-Six-Cylinder 


(5) Install replacement ,-alve. 


(6) Connect vacuum hoses to valve. 


(7) Install coolant. 


NOTE: Remove temperature gauge sending unit from 


cylinder head to aid in renting air 1chile filling the 
cooling s !JS tem. 


Spark CTO Valve Replacement-Eight-Cylinder Engine 


WARNING: If e11g'ir1e has been rece11tly operated. use 


care to prerent scalding O!J hot coolant. System is 
presswi::ed. 


(1) Drain coolant from radiator. Gse clean con- 
tainer so coolant can be reused. 
(2) Remove air cleaner assembly. 


(3) Identify vacuum hoses and disconnect from CTO 


valve. 
(-l) [sing 7 / 3-inch open end wrenc!l. remove CTO 


valve from thermostat housing (or intake manifold). 
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(5) Install replacement CTO valve in thermostat 
housing (or intake manifold). 
( 6) Connect vacuum hoses to valve. 


(7) Install air cleaner assembly. 


(8) Install coolant. 


(9) Purge cooling system of air. 


Non-Linear Vacuum Regulator (NLVR) Valve 


Gan an I 


On all six- and eight-cylinder engines with NLVR, 
distributor spark advance is primarily controlled by 
regulated vacuum (fig. lG-23). The ratio of the regu- 
lation is proportional to the engine load and rpm. 


NOTE: The NL VR valve operates in conjunction with a 


spark CTO valve. 


. . 
. . 
. . 


- 
REGULATED VACUUM 
VALUE 


• • • • • PORTED VACUUM 
--- MANIFOLD VACUUM 


LOAD 
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Fig. 1 G-23 
Non-Linear Vacuum Regulator Valve Operation 


Operation 


The NL VR valve has two input ports (from manifold 


vacuum and carburetor ported vacuum sources) and one 
outlet port (to CTO valve). Under no-load or low-load 
engine conditions, the NL VR valve provides regulated 


vacuum (fig. lG-24). Under these conditions, manifold 


vacuum is high and ported vacuum is either non-exist- 


ent or very low. The NLVR valve provides a vacuum that 


is somewhere between the two vacuum levels. This is 


determined by the calibration of the valve. As engine 


load increases and ported vacuum increases above the 


regulated value, the regulator valve switches to ported 


vacuum. 


Functional Test 


Connect a vacuum gauge to the distributor port (D) of 


the NL VR valve. With the engine at idle speed, a vac- 
uum of approximately 7 in. Hg (24 kPa) should be in- 
dicated on the gauge. As the throttle is opened and 
engine speed increases, ported vacuum from the carbu- 
retor should be indicated on the vacuum gauge. 


r::==~n......_ 
NON-LINEAR 
~VACUUM 
REGULATOR 
VALVE 


MANIFOLD 
VACUUM 


CARBURETOR 
PORTED 
VACUUM 
~ 01---- 


CTO 
VALVE 
I @ 
I - 


REGULATED OR 
MANIFOLD 
VACUUM 


0 


DISTRIBUTOR 
VACUUM 
UNIT 
90063 


Fig. 16-24 
Regulated Vacuum Spark Control System-Typical 


Replacement 


(1) Identify and disconnect vacuum hoses and re- 
move NLVR valve . 


(2) Connect vacuum hoses to replacement valve . 


NOTE: Ensure vacuum hoses are connected to correct 


valve ports. 


Forward Delay Valve 


Certain engines employ a one-way forward delay 
valve in the vacuum advance circuit to improve drive- 
ability and also reduce undesirable hydrocarbon (HC) 
emission. 
The valve functions to delay the effects of sudden 


increases in vacuum during quick throttle closings and 
thereby prevent sudden spark advance during 
deceleration. 


Functional Test 


(1) Connect external vacuum source to port on black 


(or red) side of delay valve. 


(2) Connect one end of 2-!-inch section of rubber 
hose to vacuum gauge and orl"ler end to port on colored 
side of valve. 


(3) With elapsed time deYice in view and a constant 
10 in. Hg (34 kPa) of vacuum applied, note time required 
for gauge pointer to move from 0 to 8 in. Hg (0 to 27 .· 


kPa). 
\ __ 


( 4) Compare time to acceprable time limits listed in 
Forward Delay Valve Time Li:nits Chart. 
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Forward Delay Valve Time Limits 


,~ 
VALVE BODY 
DELAY TIME IN SECONDS 


' t1mmg during acceleration, a one-way reverse delay 
valve is inserted in the vacuum line to delay the effects 
of the decrease in manifold \·acuum. 


_,,, 


COLOR 
MIN. 
MAX. 


BLACK/PURPLE 
0.3 
0.7 


BLACK/GRAY 
0.6 
1.6 
BLACK/BROWN 
1.0 
3.0 
RED/BLUE 
1.9 
5.7 
BLACK/WHITE 
2.7 
9.3 
BLACK/YELLOW 
4.5 
13.2 
BLACK/GREEN 
8.0 
26.0 
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NOTE: While testing delay valves use care to prevent 
oil or other jbreign material from entering vacuum 
ports. 


(5) Replace valve if it fails test, otherwise, install 


original with black (or red) side toward vacuum source. 


NOTE: In addition to the valves listed in the chart, 


certain engine applications employ a two-way delay 
valve. The body is orange and the minimum and ma.x- 
i mum delay time limits are 0.2 to 0.4 seconds. 


Reverse Delay Valve 


Along with the forward delay valve, a reverse delay 


valve is used with certain engines to improve cold engine 
riveability and to reduce undesirable hydrocarbon 


(HC) emission. 


When an engine is started, manifold vacuum applied 
to the distributor vacuum advance mechanism advances 


ignition timing. When the engine is accelerated mani- 


fold vacuum decreases causing the ignition timing to be 
retarded. To prevent the sudden retarding of ignition 


Functional Test 


(1) Connect external vacuum source to port on col- 
ored (nonwhite) side of delay valve. 


(2) Connect one end of 24-inch section of rubber 


hose to vacuum gauge and other end to port on white 
side of valve. 


(3) With elapsed time device in view and a constant 


10 in. Hg (34 kPa) of vacuum applied, note time required 


for gauge pointer to move from 0 to 8 in. Hg (0 to 27 
kPaJ. 


(4) Compare time to acceptable time limits listed in 


Reverse Delay Valve Time Limits Chart. 


Reverse Delay Valve Time Limits 


VALVE BODY 
DELAY TIME IN SECONDS 


COLOR 
MIN. 
MAX. 


WHITE/PURPLE 
0.3 
0.7 


WHITE/GRAY 
0.6 
1.6 


WHITE/GOLD 
0.8 
2.3 


WHITE/BROWN 
1.0 
3.0 
WH ITE/Y EL LOW 
4.5 
13.2 


WHITE/RED 
14.0 
47.2 


90789 


NOTE: While testing delay i·alves use care to prevent 
oil or other foreign matter from entering vacuum ports. 


(5) Replace valve if it fails test, otherwise, install 
original with colored (nonwhite) side toward vacuum 
source. 


SPECIFICATIONS 


SPARK CONTROL SYSTEM SPECIFICATIONS 
SPARK CTO VALVE CONTINUITY 


ENGINE 
STANDARD COOLING 
HEAVY DUTY COOLING 


1 To D 
2 To D 
1 To D 
2 To D 


4-151 
Below 
Above 


120°F (49°CJ 
120°F (65°C) 


6-258 
Below 
Above 
Below 
Above 


149°F (65°C) 
149°F (65°C) 
220°F (104°Cl 
220°F (104°CJ 


8-304 
Below 
Above 
Below 
Above 


149°F (65°C) 
149°F (65°CJ 
220°F (104°CJ 
220°F (104°CJ 


8-360 
Below 
Above 
Below 
I 


Above 
149°F 165°Cl 
149°F (65°CJ 
220°F (104°C) 
220°F (104°CJ 


NOTE: TEMPERATURES ARE NORMAL VALUES 
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NOTES 
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CRUISE 
COMMAND 


SECTION INDEX 


Paga 
Paga 


Eight-Cylinder Engine Syst~m 1 H-11 
Six-Cylinder Engine System 
1H·1 


SIX-CYLINDER 
ENGINE SYSTEM 


GENERAL 


Adjustments 
Components 
Control Switch Replacement 
General 
Operation 
Regulator Replacement 


Paga 


lH-7 
1H· 1 
1H·9 


1H· 1 


1H·2 
1H·8 


The Jeep six-cylinder engine electronic Cruise Com- 
mand operation is limited to speeds above 30 mph ( 48 
km/ hl. At any speed above 30 mph (48 km/ h), the unit 
will maintain the selected vehicle speed within 3.5 mph 


(5.6 km/ h) on upgrades not exceeding 3 percent (most 


interstate highways). A change greater than 3.5 mph 


(3.6 km/ h) may be experienced with vehicles having an 
economy axle ratio or when driving in unusually steep 


terrain, or at high altitudes. 


To activate the system, move the slide switch to the 


ON position and accelerate to the desired speed. Depress 


the SET button on the end of the turn signal switch lever 
and release. The system will be activated when the SET 


button is released. 
The driver may regain normal control by moving the 
slide switch to the OFF position or by lightly depressing 


the brake pedal. If the brake method is used, the pre- 


vi ous! ~· selected vehicle speed will remain in memory 


and may be regained by momentarily sliding the switch 


to the RESUME/ ACCEL position when the speed is 
above :30 mph (48 km/ h). The memory is erased by 


1 rning the un it OFF or by turning the ignition switch 
ff. 


If a lower speed is desired whiie cruising at a selected 
speed, depress the SET pushbutton and hold until the 


Servo Cable Raplacament 
Servo Chain Replacament 
Servo Replacament 
Tasting 


Tools 


Troubleshooting 


Paga 


1H·8 
1H·8 


1H·8 
1H·3 
lH-24 
lH-3 


vehicle decelerates to the new speed. When the button is 


released, the new selected speed will be maintained. 
~ 
- 


If a higher speed is desired, accelerate to the desired 
B 
speed, depress the SET button and release. 


A higher speed may also be attained by mo\·ing the 
RESUME/ ACCEL slide switch to the left and holding. 


The vehicle will accelerate umii the switcZi is released. 


\\ihen released, the vehicle will decelerate until the 
speed control resumes controlling the throttle at the 
previously set speed. If the speed control is O~ but not 


set at a cruise speed, when the RESC}IE/ ACCEL 
switch is released the vehicle will deceierate as the 


throttle moves to the curb idle position. 


WARNING: Dn 1wt use the Cruise Co ;;; 1iW 11rl 1cliei! 
driri11u on slippery or congest<:d roads. 


COMPONENTS 


The Cruise Command is a closed loop electro- 
mechanical servo system that consists of :he ioilowing 


components: electronic regulator, speed sensor, servo. 
control switch assembly (fig. lH-1), and t:he release 
mechanisms. which consist of a vacuum iump valve. 


rncuum storage can and check Yah·e. 


Electronic Regulator 


The electronic regulator receiYes an input ·:oi tage that 
represents vehicle speed from the speed sensor. \Vhich is 


1 H-2 
CHUISE COMMAND 


driven by the speedometer cable. The regulator (located 
under the instrument panel) has a low speed circuit that 


prevents operation below 30 mph (48 km/h). 


The regulator is sealed by the manufacturer and can- 
not be serviced internally, although an external adjust- 
ment is possible. 


SPEED SENSOR 


REGULATOR 
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Fig. 1 H-1 
Electronic Cruise Command Components 


Speed Sensor 


The speed sensor is a tach-generator installed between 


upper and lower speedometer cables. It converts speed- 


ometer cable revolutions into a speed analog voltage 
input for the regulator. 


Servo 


The servo, mounted in the engine compartment, is 
controlled by the regulator and, in turn, uses manifold 


vacuum to control the throttle .. .\. bead-link chain con- 


nects the servo cable to the throttle linkage. 


Control Switch Assembly 


The control switch assembly is an integral part of the 
turn signal switch lever. It functions as a commu- 
nication link between the driver and the regulator 
assembly. 


Release System 


The release system deenergizes the Cruise Command 


by two methods and both are activated when the brake 


pedal is depressed. The vah-es that control vacuum in 
the servo are electrically controlled by the regulator. 
When the brake pedal is depressed, current flow ( 


through the brake lamps causes the regulator to deacti- 
:._ 


vate the serrn. The vacuum charge valve is closed and 
the servo vent valve is opened. To further ensure imme- 


diate servo release, a brake pedal-activated mechanical 


vacuum vent switch (operating independently of the 


electrical valves) admits atmospheric pressure into the 


servo whenever the brake pedal is depressed. A hissing 
sound may be heard momentarily .• 


OPERATION 


Servo 


The selected vehicle speed is maintained by the servo, 


which controls the carburetor throttle position accord- 
ing to regulator output. Two solenoid-controlled valves - 
are used to control manifold vacuum applied to the servo 
(fig. lH-2). In the deactivated state, the charge valve 


blocks manifold vacuum, while the vent valve admits 
atmospheric pressure. The spring relaxes the diaphragm 


and throttle position is unaif ected. When the charge 
valve is energized, manifold vacuum moves the dia- 
phragm and opens the throttle. Throttle position is 


maintained for any speed above 30 mph (48 km/h) by 
balancing the vacuum charge and vacuum vent. The 
controlled voltage that accomplishes this is provided by : 


the regulator. 
·, 


NOTE: 1ltfanifold vacuum is applied to the mcuum stor- 
age can through the one-way rnlve whenei·er the engine 
is operating . .-is the Cro.ise Command depletes the vac- 
u1wi in the can, it is replaced as needed. The can Jimc- 
tions as a storage resen.:oir and provides relatively 
steady vacuuiil even when eiigine manifold vacuum is 


temporarily low. 


THROTTLE 
POSITION 
SENSOR 
\ 


DIAPHRAGM 


TO MANIFOLD 
VACUUM 
SOURCE 


(CHARGE VALVE) 
.¥' 


VACUUM CHARGE 
SOLENOID COIL 
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Flg. 1 H-2 
Servo Assembly 


Electronic Regulator 


The electronic regulator is a sealed black box that 
contains several electronic circuits. 
The sneed sensor, driven by the speedometer cable, is 
a tach-generator that functions as the source for the 
vehicle speed analog voltage. The AC voltage generated 
by the sensor is applied to the amplifier section of the 
regulator, which amplifies and shapes it. The amplified 


voltage signal is further modified by the frequency-to- 
DC converter, which transforms the variable AC voltage 
into a DC voltage that is proportional to the vehicle 
speed. 
' 


The DC voltage is supplied to three circuits for further 


action. The low speed switch compares the amplitude of 


the DC voltage with a reference voltage that is equiva- 


lent to 30 mph ( 48 km/ h). If the DC voltage ar;iplitude is 
greater than the reference, the engage/resume/ 


accelerate circuit of the system is activated. The vehicle 
speed DC voltage is also applied to the high and low 


comparators and to the memory. 
When the SET button is depressed, the memory stores 


the DC voltage for future reference. Two reference volt- 
ages are produced by the memory, one represents the set 
speed plus 114 mph (0.4 km/h) and the other represents 


set speed minus 1/4 mph (0.4 km/h). The plus reference 


voltage is applied to the high comparator and the minus 
reference voltage is applied to the low comparator. 


If the DC voltage amplitude from the DC converter 
epresenting vehicle speed) remains between the plus 
d minus reference voltages, the regulator maintains 


the charge valve in the closed position. The vent valve is 
also maintained in the closed position. In this condition, 


the throttle position remains fixed. 


NOTE: In the closed position, the charge valve solen01·d 


is dee11ergized and the vent valve solenoid is energized. 


Whenever a grade is encountered, road speed de- 


creases, speed sensor output decreases and the DC volt- 


age amplitude from the DC converter also decreases a 
proportional amount. This creates an error voltage that 
will be detected by the low comparator. When the ampli- 


tude of this voltage drops below the low .comparator 


reference voltage (set speed minus 1/4 mph or 0.4 


km/ h), the charge valve is energized, che diaphragm 


moves to pull the throttle cable and chain and the 
throttle is opened further. As the throttle moves, a 


throttle-oosition sensor inside the servo is activated to 


provide feedback to both comparators. Without it, the 
throttle would continue to be opened further than neces- 


sary to maintain the set speed. The throttle-position 
sensor feedback voltage eliminates the error voltage by 


increasing the DC voltage input to the comparators. 


When this voltage is increased to an amplitude that is 
etween the high and low reference voltages, the charge 


valve is deenergized (closed) and maintains the throttle 
in its new position. In this manner, changes in throttle 


lii1Ul~t liUmmAnu 
1 n-.l 


position are · proportional to the amount that vehicle 
speed differs' from the set speed. For over-speed condi- 
tions (such as descending a hill), the operation is similar, 


except the high comparator and vent valve are involved. 


The high comparator detects the DC voltage amplitude 


increase (error voltage) from the DC converter and dee- 
nergizes (opens) the vent valve, admitting atmospheric 
pressure. The throttle begins to close. The throttle clos- 


ing activates the throttle-position sensor and the feed- 


back eliminates the error voltage when the vehicle speed 
decreases to the set speed and the input to the com- 
parators is again between the two speed reference 
voltages. 


The high and low comparators operate only when the 
engage/ resume/ accelerate circuit is activated. This is 


accomplished by depressing the SET button or by mov- 
ing the slide switch to RESU:VIE/ ACCEL. When the 
SET button is depressed and released, the memory is 
updated to store the current vehicle speed voltage. The 


engage/resume/ accelerate circuit is deactivated by de- _ 


pressing the brake pedal or by the vehicle speed voltage 
falling below the low speed reference voltage (30 mph or 
48 km/h). 


TROUBLESHOOTING 


To troubleshoot the Cruise Command system, ref er to 
the Service Diagnosis Chart and Testing. 
Refer to Chapter 3C-Instrument Panels and Com- 


ponents for details of speedometer cable and gear 
relacement. 


TESTING 


Perform the following tests as part of the service 
diagnosis to determine the cause of the malfunction and 
the correction required. 


Control Switch Continuity Test 


Use a 12-volt test lamp to test control switch continu- 
ity. Connect the tester to the wires indicated in the 
Control Switch Continuity Test (fig. lH-3). 


Circuitry Tests 


Wire Harness Connector 


Perform the following tests as part of the service 
diagnosis to determine the cause and correction of a 
Cruise Command malfunction. Refer to figure lH-4 for 


wiring diagram. 


(1) Disconnect wire harness connector at regulator. 


Use suitable thin tool to depress tab inside hole on :-egu- 
lator marked "Terminal Release." 


(2) Verify that each wire is installed in correct loca- 
tion. Refer to figures lH-4 and lH-5. 


... -.,. 
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Service Diagnosis 


Condition 
Possible Cause 
Correction 


( 


SYSTEM DOES NOT 
(1) Restricted vacuum or no vacuum. 
(1) 
Locate blockage or leak and 
ENGAGE IN"ON" 
repair. 
POSITION 
(2) Control switch defective. 
(2) Replace switch. 


(3) Regulator defective. 
(3) 
Replace regulator. 


(4) 
Speed sensor defective. 
( 4) Replace sensor. 


(5) Brake lamps defective. 
( 5) 
Replace brake lamps. 


(6) Brake light switch defective. 
(6) 
Replace switch. 


(7) Brake light switch disconnected. 
(7) 
Connect wire to switch. 


( 8) Open circuit between brake light 
(8) 
Repair open circuit. 
switch and brake lamps. 


(9) Dump valve improperly adjusted. 
(9) 
Adjust dump valve. 


RESUME FEATURE 
(1) 
INOPERATIVE 
Bad ground. 
(1) 
Check ground wire at servo. 


(2) Control switch defective. 
( 2) 
Replace switch. 


ACCELERATE 
(1) 
Accelerate circuit in regulator 
(1) 
Replace Regulator. 


FUNCTION 
inoperative. 
INOPERATIVE 
(2) 
Control Switch Defective. 
( 2) 
Replace Switch. 


SYSTEM RE-ENGAGES 
(1) 


WHEN BRAKE IS 
Regulator defective. 
(1) Replace regulator. 


RELEASED 
(2) Dump valve not opening. 
(2) Adjust or replace valve. 


(3) Kink in dump valve hose. 
(3) 
Reroute to remove kink. 


( 4) 
Brake light switch defective. 
( 4) 
Adjust or replace switch. 


CARBURETOR DOES 
(1) 


NOT RETURN TO 
Improper linkage adjustment. 
(1) Adjust properly. 


IDLE 
(2) Improper chain adjustment. 
(2) 
Adjust chain. 


ROAD SPEED 
(1) 
CHANGES MORE 
Centering adjustment set wrong. 
(1) Adjust centering screw. 


THAN 2 MPH WHEN 
SETTING SPEED 


ENGINE 
(1) No slack in bead chain. 
(1) Adjust chain. 
ACCELERATES 
WHEN STARTED 
(2) Vacuum connections reversed 
(2) 
Check connection and correct. 
at servo. 


(3) Servo defective. 
(3) 
Replace serYo. 


\ 


S0693A 


CHUISE COMMAND 
lH-5 


Service Oiagnosi9i (Continued) 


Condition 
Possible. Cause 
Correction 


J YSTEM DISENGAGES 
(1) 
Loose wiring connection. 
(1) Tighten connections. 
ON LEVEL ROAD 
WITHOUT APPL YING 
(2) 
Loose vacuum connection. 
(2) 
Check vacuum connections. 
BRAKE 


(3) Servo linkage broken. 
(3) 
Repair linkage. 


(4) Defective stop lamp switch. 
(4) Replace switch. 


ERRATIC 
(1) 
No polarity. 
(1) Check connection of sensor wires. 
OPERATION 
(2) Servo defective. 
(2) 
Replace servo. 


(3) 
Regulator-defective. 
(3) 
Replace regulator. 


VEHICLE CONTIN- 
(1) Servo defective. 
(1) 
Replace servo. 
UES TO ACCELERATE 
WHEN PUSH BUTTON 
(2) 
Regulator defective. 
(2) 
Replace regulator. 
IS RELEASED 


SYSTEM ENGAGES, 
(1) 
Vacuum leak at hose 
(1) Check hoses and connections. 
LOSES SET SPEED 
connection or in hose. 
SLOWLY 


(2) 
Vacuum leak at dump valve on 
( 2) Replace dump valve. 
brake pedal. 


Speed Sensor Test 


(1) Disconnect wire harness connector at speed 


sensor. 


(2) Connect voltmeter set on low AC scale to wire 


terminals from speed sensor. 


(3) Raise front and rear wheels of vehicle off ground 
and support vehicle with safety stands. 


(4) Operate engine (wheels spinning freely) at 30 


mph (48 km/ h) and note voltage. Voltage should be 


approximately 0.9 volt. Increases of 0.1 volt. per each 10 
mph (16 km/ h) increase in speed should also be 


indicated. 


(5) Turn off engine and slowly halt wheels. 


(6) Disconnect voltmeter. 


(7) Connect speed sensor wire harness. 


(8) Remove safety stands and lower vehicle. 


Cruise Command System Diagnosis 


A Cruise Command System diagnosis can be quickly 
and accurately performed with the Cruise Command 
Tester (AM-PC-1-R). 


( 1) Remove harness connector from regulator. 


( 2l Connect Cruise Command System Tester to har- 


ness connector. 
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Perform the five tests listed in the Cruise Command 


Diagnosis Chart for a rapid diagnosis of the Cruise Com- 
mand System. 


Tester AM-PC-1-H 


The tester lamps are associated with the following 
components, circuits, etc. 
•Lamp 1-Power source, fuse and ground and ON- 
OFF and SET-SPEED positions of engagement 


switch. 


•Lamp 2-Speed sensor. associated wiring harness 
and terminals and connectors. 


•Lamp 3-Disengagement switch adjustment and 
associated wiring harness terminals and connectors. 
•Lamp 4-Throttle position feedback and associated 
wiring harness terminals and connectors. 


•Lamp 5-Servo vent valve, RESUME/ ACCEL con- 


tacts in the engagement switch and associated wir- 
ing harness terminals and connectors. 


•Lamp 6-Servo charge \·alve, RESU:vIE/ . ..\.CCEL 


contacts of the engagement switch and associated 
wiring harness terminals and connectors. 
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CONTROL SWITCH OFF 
CONTROL SWITCH ON 


y 
G 
B 
R 
y 
G 
B 
R 


0 
0 
0 
0 
0 
0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
NO 
NO 
NO 
NO 
YES 
YES 
I 
I 
12 v 
I 
12V 
I 
...... 
,,,. 
...... 
,,,. 
...... ,, ,,,. ,,,. 
FEED 
...... ,,,,,. ,,,. 
FEED 


SWITCH IN RESUME/ ACCELERATE 
PUSHBUTTON DEPRESSED 


y 
G 
B 


0 
0 
0 
I 
I 
I 
I 
I 
I 
YES 
YES 
YES 
I 
...... 
I 
,,,. 
...... ,, ,,,. ,,,. 


R 
y 
G 
B 
9 
0 
0 
0 
I 
I 
I 
I 
I 
I 
YES 
NO 
YES 


12 v 
FEED 


I 
' 
I 
,,,. 
...... ,,,,,.' 


Fig. 1 H-3 
Control Switch Continuity Test 


R 


12 v 
-----FEED 
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SPEED 
SENSOR 


!DJ-BLACK 
~BLACK 


DASH 
PANEL 
GROMMET 


DASH 
PANEL 
GROMMET 


,.----TAN----. 
LT. GREEN 
BLACK 


RED 
ORANGE 
WHITE 


SERVO 


BRAKE 
LAMP 


~ 


EEN 


GREY 
RED 


RANGE 
WHITE 


cc 
I- 
~ 
Q w 
cc 


CRUISE COMMAND 
lH-7 


FROM ACCESSOR Y 


FEED ON FUSE 
PANEL 


LT. GREEN 
GREY 
DK. BLUE 
RED 
BROWN 
WHITE 
BROWN W/TR 
NOT USED 
NOT USED 
YELLOW 
TAN 
ORANGE 
RED W/TR 
DK. GREEN 


....._ __ BROWN 
..---- Pl NK--+< 


4AMP 
IN-LAMP 
FUSE 


1 
2 
3 
4 
5 
6 
7 
• 
8 
• 
9 
10 
11 
12 
13 
14 


YELLOW 


BROWN 


RED 


CONTROL 
SWITCH 


cc 
0 
I- 
<( 
~ 
::l 
C!l 
w 
cc 


BATTERY f---PINK----< ~--­ 


TERMINAL 
RELEASE 


FEED 


TO 


BRAKE 
LAMP 
SWITCH 
BRAKE LAMPS ,__---BLUE----+--< .._......_ _ __. 
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Fig. 1 H-4 
Cruise Command Wiring Diagram 
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ADJUSTMENTS 


Centering Adjustment 


Adjustment is made by turning the centering adjust- 


ment screw on the regulator tfig. lH-6). 
If the speed control engages at two or more mph (3.2 
km/ h) higher than the selected vehicle speed, turn cen- 


tering adjusting screw counterclockwise a small 
amount. If engagement speed is two or more mph (?.2 


km/ h) below selected speed. turn centering adjusting 


screw clockwise a small amount (fig. lH-6). 


Fig. 1 H-5 
Harness Connector at Regulator 


NOTE: Check j(>r proper ce11tel"inq adjustment on a 
leuel road after each adjusrnu!nt. 
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Fig. 1 H-6 
Centering Adjustment Screw Location 


Vacuum Dump Valve 


( 1) Depress brake pedal and hold in depressed 
position. 


(2) Move vacuum dump valve toward bracket on 
pedal as far as possible. 


(3) Release brake pedal. 


REGULATOR REPLACEMENT 


The regulator is mounted on a bracket under the in- 
strument panel near the headlamp switch. Remove 
screws and remove connector. Insert suitable thin tool to 
depress tab inside hole on regulator marked "Terminal 


Release." To install, insert connector into regulator and 
install screws. 


SERVO REPLACEMENT 


Removal 


(1) Remove retaining nuts and cable housing from 


servo. 


(2) Spread clip connecting cable to servo and 


remo\·e. 


(3l Disconnect vacuum hoses from serYo. 


(4) Remove retaining nut and servo from bracket. 


Note position of ground cable. 


(5) Disconnect harness under instrument panel. 


Carefully thread harness through dash panel and re- 
move servo. 


Installation 


(1) Attach servo and nut to bracket. Tighten with 60 
inch-pounds (7 N•m) torque. Ensure ground cable is 
positioned on stud. 


(2) Thread harness through dash panel and connect. 


(3) Install cable on servo and squeeze clip to retain 
cable. 


NOTE: iv!ouuting studs are not equally spaced from 
hole in serm. Ensure housing is installed correctly. 


( 4) Connect vacuum hoses. 


SERVO CHAIN REPLACEMENT 


(1) Open tabs on servo cable. 


(2) Disconnect chain from bellcrank pin. Remove 


chain. 


(3) Install chain on servo cable, allowing seven 
beads outside tabs. Squeeze tabs together. 


( 4) Ins tall chain on bellcrank pin. 


SERVO CABLE REPLACEMENT 


Removal 


(1) Remove clip from pin on bellcrank and remove 
chain. 


(2) Squeeze tabs that retain cable housing in 
bracket and remove cable from bracket. 


(3) Remove retaining nuts and cable housing from 


servo. 


( 4) Spread clip that connects cable to servo and 
remove. 


( 5) Spread tabs on chain end of cable and remove 


chain. 


Installation 


( 1) Connect chain to cable and squeeze tabs. Allow 
seven beads to remain outside cable tab. 


NOTE: Beads must be free to rotate. 


t 2) Attach cable to sen·o and squeeze clip to retain 


cable. 


( 3) Ins tall cable housing on servo. 


NOTE: Jfountiug studs are 11ot equally spaced from 


hole in sen·o. Ensure housing is installed correctly. 


( 4) .·Utach cable housing to bracket. Ensure tabs 


are locked in bracket. 


(5) Place chain on bellcrank pin and install lock clip. 
Se\·en beads must be visible between bellcrank clip and 


cable clip. 


( 


CONTROL SWITCH ASSEMBLY REPLACEMENT 


The Cruise Command control switch assembly is in- 
tegral with the turn signal switch lever. The switch is 


not repairable. The switch and harness assembly can be 
eplaced only as a complete unit. 


Removal 


( 1) Remove following items. 


(a) Horn button insert 


(b) Steering wheel 


(c) Anti-theft cover 


(d) Locking plate and horn contact 


(2) Remove turn signal switch lever and control 
switch assembly (allow handle to hang loose outside 
steering column). 


(3) Remove four-way flasher knob. 


( 4) Remove holddown screws and turn signal 
switch. 


(5) Remove trim piece from under steering column. 


(6) Disconnect four-wire connector. 


(7) Tilt Column-Remove harness from plastic 
connector. Tape two of four wires back along harness 


(to allow smaller diameter) and tape string to 


harness. 


(8) Stuudurd Column-Tie or tape string to plastic 


connector. 


(9) Remove lever and harness assembly from 
column. 


Installation 


(1) Test replacement 'Cruise Command control 


switch by connecting to wire harness before installing ·n 
steering column; Refer to Control Switch Continuity 
Test. 


NOTE: When installing, the harness must be roured 


th mug It the turn signal lever opening because t · e 


huudle will not fit through the opening. 


(2) Tape two of four leads back along harness. Tape 
harness to string that was attached to original harness 
before removal. 


(3) Pull replacement harness down through steer- 


ing column. On tilt column, harness must pass through 


hole on left side of steering shaft. 


NOTE: It may be necessary to loosen steering column 


mouutiug screws f(Jr easier routing of harness. 


( 4) Install turn signal switch and four-way flasher 


knob. 


(5) Install turn signal switch lever and control 
switch assembly. 


(6) Install horn contact, locking plate and lock ring 
anti-theft cover. 


(7) Install steering wheel and horn button inse!"t. 


(8) Install trim on steering column. 


Cruise Command Diagnosis Chart 


TEST AND 
TEST LAMP 
CHECK-REPAIR 


( 1) 
CONDITIONS 
RESULTS 


Test for Correct Power Source 
All Lamps Off 
None 
Connection 
One or More Lamps On 
Remove brown wire (5) from direct source of voltage 


Ignition Switch-Off 
or repair defective engagement switch. 
Engagement Switch-Off 
(2) 


Test for System Electrical 
Lamps 1, 2. 3, & 4 On, 
None 
Continuity 
Lamps S & 6 Off 


Ignition Switch-On 
Lamp 1 Off 
Check for blown fuse in pink wire circuit. 
Engagement Switch-On 
Check red, brown & grey wires at engagement switc:i 
connector for continuity to switch. 


Check dark green wire at regulator connector for 


continuity to regulator. 


Lamp 2 Off 
Check speed sensor continuity. 


Check grey & dark blue wire at speed sensor fer 
continuity. 


Check terminals 2. 3. 5 & 7 at regulator connec:or 


for proper connection to wires. 
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I TEST ANO 
TEST LAMP 


(21 
CONDITIONS 
RESULTS 


· Test for System Electrical 
Lamp 3 Ott 
Continuity 


Ignition Switch-On 
Engagement Switch-On 
Lamp 4 Off 


(3) 


Test for Servo Valve Continuity 
Lamp 2. 3, 4, 5 & 6 On 
Lamp 1 Off 
Ignition Switch-On 
Engagement Switch-On 
Lamp 4 will dim when servo 
moves throttle to wide open 
Set Speed Switch-Depressed 
position with engine operating. 


WARNING: If engine is operating, 
Lamp 2 Off 
servo will move throttle to wide 
open position. 
Lamp 3 Off 


Lamp 4 Off 


Lamp 5 Off 


Lamp 6 Off 


All lamps Off after depressing 
set speed switch or moving 
engagement switch to resume/ 


acceleration position. 


(4) 
Test for System Disengagement 
Lamps 1, 2 & 4 On 
with Brake Pedal Depressed 
Lamps 3, 5 & 6 Off 


Ignition Switch-On 
Engagement Switch-On 
Lamp 3 On when brake pedal 
Brake Pedal Depressed 
is released. 


Lamp 1 Off 


Lamp 2 Off 


Lamp 4 Off 


Lamp 3 Off when brake pedal 


is released. 


CHECK-REPAIR 


Check brake light switch adjustment. 


Check brown, light blue & green wire connections 
for continuity. 


Check terminals 2 & 11 on regulator connector. 


Check continuity of throttle position feedback 
potentiometer on servo. 
I 


None 


Refer to Test 2, Lamp 2 Off. 


Refer to Test 2, Lamp 3 Off. 


Refer to Test 2, Lamp 4 Off. 


Check for defective connections at terminals 6 & 12 
on regulator connector. 


Replace defective servo. 


Check for defective connection at terminals 4 & 12 
on regulator connector. 


Replace defective servo. 


Check for blown fuse. 


Check for shorts in red. pink & brown wire circuits. 


Replace defective servo. 


None 


Refer to Test 2. Lamp 1 Off. 


Refer to Test 2, Lamp 2 Off. 


Refer to Test 2. Lamp 4 Off. 


Refer to Test 2. Lamp 3 Off. 
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TEST ANO 
TEST LAMP 
CHECK-REPAIR 
CONDITIONS 
RESULTS 


Test Resume/ Acceleration 
All Lamps On 
None 
Position of Engagement Switch 
Lamp 4 will dim when servo 
Ignition Switch-On 
moves throttle to wide open 


Engagement Switch-On 
poision. 


Move engagement switch to 
Lamp 1 Off 
Refer to Test 2, Lamp 1 Off. 
resume/accelerate position. 
• 
Lamp 2 Off 
Refer to Test 2. Lamp 2 Off. 
WARNING: If engine is operating, 


servo will move throttle to wide 
Lamp 3 Off 
Refer to Test 2, Lamp 3 Off. 
open position. 
Lamp 4 Off 
Refer to Test 2, Lamp 4 Off. 


Lamp 5 Off 
Refer to Test 3, Lamp 5 Off. 


Lamp 6 Off 
Refer to Test 3, Lamp 6 Off. 


All Lamps Off 
Refer to Test 3, All Lamps Off. 
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The Jeep Cruise Command automatic speed control 
system for eight-cylinder engines receives vehicle speed 


by way of the speedometer cable and uses engine intake 


manifold vacuum to regulate the throttle to automat- 


ically maintain any preset cruising speed between 30 


mph (-18 km/ h) and the legal maximum speed limit. 


. ..\. slight increase or decrease of speed (as much as 3.5 


mph or 5.6 km/ h) is normal \\'hen a vehicle is driven up 
or down grades not exceeding 7 percent (most interstate 


highwa~·s) . ...\.change of speed ~rearer than 3.5 mph (5.6 


km/ h) may be experienced \\'hen driving on unusually 
steep (or mountain l terrain or at high al ti tu des. 
The Cruise Command control assembl~· is an integral 


part of the turn signal switch lever and consists of t\vo 
separate switches. the OFF-0:'.'l'-RES i resume) slide 


switch and the pushbutton set switch. 
To engage the spt.>ed control system. move the OFF- 


ON-RES slide S\vitch to the 0)1 position and accelerate 


Operation 
Service Diagnosis 
Testing 
Troubleshooting 
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the vehicle to the desired speed. Press the set switch 


pushbutton on the end of the turn signal switch lever 
and release. The speed control system will now automat- 


ically maintain the selected speed. The system \Vill be 


disengaged when the brake pedal is lightly depressed. 


. ..\.fter accelerating to 30 mph ( 48 km/ h), the speed 
control system can be reengaged at the previously se- 


lected speed by moving the OFF-0~-RES slide switch to 


the RES I resume) position and releasing the switch. 


When the resume function is used, the rate of accelera- 


tion is controlled by engine intake manifold vacuum. 


The rate of acceleration cannot be adjusted. On large 
displacement eight-cylinder engines, the acceleration 
rate will be firm. 


WARNING: Crni.-1e C11111 mc111d should 11vt be used when 


1/n.ri11u 011 .<iipfu:!riJ 1·ru11ls 111· i 11 cv11uested traffic areas. 


'.'l'OTE: i·v71e11 the iu11itin11 .~1C i t ch is tur11ed OFF or slide 


.~lf'ifch is 11/0l'erl to the OFF position. the preset speed 


1 H-12 
CRUISE COMMAND 


selection and the resume speed function are canceled. 
The speed selection must be reset when the system is re- 
actuated. 


The Cruise Command can be set for a higher speed 
than initially selected by accelerating to the desired 
speed and then depressing and releasing the set push- 
button. Depressing and holding the set pushbutton 
while cruising at a preset speed will also cause a slow 


increase in speed. A lower controlled speed can be 
achieved by lightly depressing the brake pedal momen- 
tarily, allowing the vehicle to slow to the desired speed 
and then depressing and releasing the set pushbutton. 


COMPONENTS 


The Jeep Cruise Command automatic speed control 
system for eight-cylinder engines consists of five major 
components: the regulator, relay, bellows, control 
switch assembly and release circuit. 


Regulator 


The regulator receives vehicle speed from the speed- 
ometer cable, which is connected between the regulator 
and the transmission. The flyweight-type governor re- 
acts to the centrifugal force imparted by the rotating 
cable and engages the low speed switch at a rotation 
speed equivalent to approximately 30 mph (48 km/h). 


When the low speed switch is closed, the driver may set 


the selected vehicle speed. 
The regulator is serviced as an assembly. 


Relay 


The speed control system relay is energized only when 


the ignition switch is turned to the ON position. This 
prevents a battery drain when the ignition switch is in 


the OFF position. 


Bellows 


The bellows, a vacuum servo, reacts to the modulated 


vacuum and controls the vehicle speed by actuating the 


throttle through a beaded chain. 


Control Switch Assembly 


The control switch assembly is an integral part of the 


turn signal switch lever. When actuated, it energizes 
either the solenoid valve, the coupling coil or both. 


Release Circuit 


When the brake pedal is depressed slightly, ground is 
removed to deenergize the solenoid valve and disengage 
the speed control system. 


OPERATION 


Regulator 


The regulator consists of three functional sub- 
assemblies: the governor, solenoid valve, and coupling 
coil and centering spring. 


Governor 


The governor consists of two flyweights on a shaft, an 
actuator and a spring (fig. lH-7). The shaft passes 
through the actuator but is not attached to it (i.e., the 
actuator is free to slide on the shaft). The spring applies 
tension that holds the actuator against the flyweights: 


c· 


When the shaft is rotated by the speedometer cable, the 
flyweights are thrown outward by centrifugal force. 


This forces the actuator to slide away from the fly- 
_ 


weights against the tension of the spring. At a vehicle 
speed of approximately 30 mph (48 km/h), the actuator 
has moved far enough to close the low speed switch. This 
occurs when the spring-loaded slider on the actuator 
contacts the drive pin (fig. lH-9) on the coupling coil. 


FLYWEIGHT 


SHAFT 
/ 


~ 
\ 
' 


~ 


I 


I 


LOW·SPEED SWITCH 
SETSCREW 


SPRING 


SLIDER 
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Fig. 1H·7 
Regulator Governor 


Solenoid Valve 


The valve controls air pressure leaving the regulator 
by sealing the manifold vacuum port until the solenoid 
coil is energized (fig. lH-8). \\.hen current is supplied to 


the coil, the valve stem is pulled upward and opens the 


manifold vacuum port. When the coil is deenergized, 
the valve is closed by action of the spring. 


A glass-encapsuled reed switch is mounted on the 
outside of the solenoid coil. The electromagnetic field 


surrounding the energized coil closes the reed switch 
and allows current to flow to the solenoid coil. As long as 
current is supplied via the closed reed switch, the coil 
remains energized and holds the valve open. 


·---SPRING 


~/LVEBOOV 
~ 
VALVE STEM 
I/ 


Fig. 1 H-8 
Regulator Solenoid Valve 


Coupling Coil and Cantering Spring 
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The coupling coil is the mechanism that provides the 


speed control system with the memory for the resume 
speed function (fig. 1H-9l. When not under the influence 
of the electromagnetic field surrounding the coupling 


coil, the rotating \·acuum regulator plate is held in a 


centered position by the centering spring (fig. lH-lOl. 


The coupling coil is rotated on its axis by motion of the 


governor actuator. When the coupling coil is not ener- 
gized. it can be rotated without affecting the position of 


the rotating vacuum regulator plate. \Vhen energized. 


the electromagnetic field surrounding the coupling coil 


captures the vacuum regulator plate and forces it to 


rotate in union with the coupling coil. Slight rotational 
movement of the vacuum regulator plate either uncov- 


ers or blocks the vacuum vent port. 


ROTATING 
VACUUM 
REGUt.ATOR 
Pt.ATE 


ADJUSTMENT 
ECCENTRIC 
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Fig. 1 H-9 
Regulator Coupling Coil and Centering Spring 


The centering spring controls the position of the rotat- 
ing vacuum regulator plate over the vacuum vent port 


when the set speed pushbutton switch is depressed (fig. 


lH-10). Its adjustment is accomplished by an eccentric. 
Adjustments of more than 118 turn of the eccentric 
should not be attempted. 


VACUUM VENT 
VACUUM VENT 
PORT UNCOVERED 
PORT 
VACUUM VENT 
PORT Bt.OCKED 
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Fig. 1 H-1 O Vacuum Regulator Plate Positions 


Control Switch Assembly 


Slide Switch 0 N 


With the ignition switcn tJ:\" and the ,:n15ine operating, 
the speed control system re!ay is energ:zed and current 
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is supplied to the slide switch (fig. lH-ll). When vehicle 
speed reaches approximately 30 mph ( 48 km/h), the 


governor flyweights have moved outward far enough to 


close the low speed switch. 


When the slide switch is moved to the ON position, 
current is supplied through the set speed pushbutton 
switch to the coupling coil, which is then energized. The 
coupling coil is provided a ground by the regulator case. 


Note that the solenoid valve is in the deenergized posi- 
tion and seals the vacuum source because no current has 


yet been supplied to energize the solenoid valve coil. The 
system is now ready to be set for the selected speed 
provided vehicle speed is above 30 mph ( 48 km/h), which 
causes the low speed switch to be closed. 


Sat Spead Pushbutton Switch Depressed 


When the desired vehicle speed is reached, the sst 


speed pushbutton switch is depressed momentarily (fig. 


lH-12). Current to the coupling coil is interrupted and 


the coil is deenergized. This uncouples the vacuum regu·· 


lator plate from the coupling coil. Spring tension from 


the governor actuator causes the freed coupling coil to 
rotate until it is in the position that corresponds to the 
selected vehicle speed. The vacuum regulator plate is 
moved by the centering spring to its neutral (calibrated 


vent) position. Simultaneously, current is supplied to 
energize the solenoid valve coil, which closes the reed 
switch and pulls the vacuum valve off its seat. The 
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Fig. 1 H-11 
Currant Row-Sllda Switch On 


/, .. 


( 


( 
\ 


vacuum source begins to evacuate air from the mixing 


chamber of the regulator valve and the bellows. 


The regulator solenoid valve coil is grounded through 
e stoplamp bulbs. 


Set Speed Pushbutton Switch Released-Maintaining Spead 


This mode of operation begins when the regulator 
solenoid valve is maintained in the energized position by 
the holding current flowing through the reed switch (fig. 
lH-13). At that time, current flows from ground at the 
stoplamp bulbs, through the low-speed switch, through 
the solenoid coil, through the reed switch to the voltage 
source. This current holds the solenoid in the energized 
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position. When the pushbutton is released, the hold-in 
current maintains the solenoid valve in the open posi- 


tion. Current is simultaneously supplied to the coupling 


coil, which electromagnetically captures the vacuum 
regulator plate. The coupling coil and vacuum regulator 
plate are electromagnetically locked together and may 


be regarded as a single unit. The coupling coil is 


grounded through the regulator case. 
Varying vehicle speed causes the governor flyweights 
to turn the coupling coil. Lower speeds cause the weights 
to collapse, blocking the vacuum, vent port. This directs 
all the vacuum to the bellows and causes the throttle to 
open further. Higher speeds cause the weights to move 


outward and uncover the vacuum vent port. Decreased 


vacuum at the bellows causes the throttle to close. 
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Fig. 1 H-12 
Current Row-Set Speed Pushbutton Switch Depressed 
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Fig. 1 H-13 
Currant Row-Sat Speed Pushbutton Releued-Malnt1lnlnv Speed 


Stoplamp Switch Closed [Disengagement) 


In the set speed and the maintain speed mode of 


operations, the regulator solenoid coil is grounded 


through the stoplamp bulbs. When the brakes are ap- 
plied, the same voltage potential is applied to the pre- 


viously grounded end of the coil. With no difference of 


voltage potential, current ceases to flow through the coil 
and it immediately deenergizes (fig. lH-14). This allows 


the valve to seat against the manifold vacuum port and 
relieves vacuum at the bellows. This causes the throttle 
to close, and the engine is no longer under the control of 


the speed control system. The coupling coil is not af- 


fected becau~e it is not grounded through the stoplamp 


bulbs. The coupling coil and vacuum regulator plate 
remain coupled together. 


Resume Switch Operation 
Vehicle speed must be above 30 mph (48 km/ h) before 


the governor flyweights will close the low-speed switch. 
When the OFF-ON-RES slide switch is moved to the 


resume position, current is supplied to the solenoid valve 


coil (fig. lH-15). When the valve opens, manifold vac.- 
uum evacuates the bellows. Because the coupling coil 
was not deenergized when the stoplamp switch was 


closed, it continues to control the vacuum vent. 
When the OFF-ON-RES slide switch is returned to the 


ON position, the reed switch holding cur:-ent keeps the 


solenoid valve open and manifold vacuum causes the 


\ 


VOLTAGE APPLIED TO 
BOTH SIDES OF COIL. 
SOLENOID VALVE CLOSES. 


C~UISE COMMAND 
1 H-17 


COUPLING 
COIL 
SOLENOID 
VALVE 
REGULATOR 


ROTATING 
VACUUM 
REGULATOR 
PLATE 


PUSHBUTTON 
SWITCH 


s 


TO SERVO 


SLIDE 
SWITCH 


M 


VACUUM 
SOURCE 


LOW-SPEED 
SWITCH 


Ii ___ 
-- 
ON 


RES 
•OFF ,-;.--;--... --+-ojf 


SET 


r.-- 


1 
• 


RELAY 


I 


VEHICLE 
CIRCUIT 


I IGNITION 
SWITCH 


-1.... 
T 


Fig. lH-14 
Current Flow-Stoplamp Switch Closed 
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serYo to move the throttle to accelerate the engme to 
attain the previously selected vehicle speed. 


NOTE: A mechanicul interlock in the control switch 
a . .,se 111 bly pre·uents operating the resume j irnction and 


p·ush button set-. .,peed f unction at the same time. 


TROUBLESHOOTING 


When troubleshooting the Cruise Command auto- 
matic speed control system, refer to Testing and the 
Service Diagnosis charts. 
Ref er to Chapter 3C for speedometer cable and gear 


replacement procedures. 


TESTING 


The following tests should be performed as part of a 
service diagnosis to determine the cause of the malfunc- 


tion and the correction required. 


Control Switch Assembly Continuity Test 


Test the control switch assembly continuity with an 
ohmmeter or test lamp. Connect the testing device to·the 


wire terminals as indicated in the Control Switch As- 


sembly Continuity Test Chart. 


CAUTION: f f' an ohm meter is used for ~h e testing, the 


ignition 
.~ icitch must be off Otherit.:'ise. the ohmmeter 


will be internally damaged. 
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Fig. 1 H-15 
Currant Flow-Resume Slide Switch Operation 
80068 


Control Switch Assembly Continuity Test Chart 


Slide Switch Continuity 
Pushbutton 
Switch Wire 
Depressed 
Off 
On 
Resume Slide Switch On 


Red to Brown 
Open 
Closed 
Closed 
Closed 


Red to Green 
Open 
Closed 
Closed 
Open 


Red to Yellow 
Open 
Open 
Closed 
Closed 


NOTE : 
Pushbutton cannot be depressed with slide switch in 
resume position 
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Circuit Tests 


Refer to figure lH-16 for wiring diagram. 


NOTE: It is not always necessary to remove the regu- 


lator to perform circuit tests. 


(1) Disconnect push-on connectors (single terminal 
and triple terminal) from regulator. 


(2) Turn ignition switch to _.\CCESSORY position-. 


(3) :iiove OFF-ON-RES slide switch to ON position.· 


(-!) Using test lamp, connect one test lamp probe to 


ground and contact brown wire and then green wire at 
connector terminals with other probe. Test lamp should 


light. If test lamp does not light when in contact with 
either wire, inspect fuse, relay. control switch assembly 


and connection at power source. 
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Cruise Command Wiring Diagram 
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(5) Depress SET SPEED pushbutton and hold. Con- 
nect one test lamp probe to ground and contact each 
wire with other probe at connector terminals. Test lamp 
should light when in contact with brown and yellow 


wires and should not light when in contact with green or 


blue \\·ire. 


1 ol Release SET SPEED pushbutton. 


fl) ::Vlo\·e OFF-ON-RES slide switch to RES position 


and hold. Connect one test lamp probe to ground and 
contact each \Vire terminal in connector with other 
probe. Test !amp should light when in contact with any 


wire except blue wire (blue wire connects to stoplamp 
bulbs side of stoplamp switchJ. 


To conduct an independent test of the control switch 
assembly before removal from the vehicle, isolate the 
other components from the switch by disconnecting the 
multiple wire connector in passenger compartment. 
When performing the circuit tests, omit steps (8) 


throug-h ( 15) if :>reps \ 1) through (7) resulted in locating a 


iau it. 


(8) Attach jumper wire from 12-volt power source 
to red wire terminal in control switch harness connector. 


(9) l.'love OFF-ON-RES slide switch· to OFF 
position. 
(10) Using test lamp, connect one test lamp probe to 


ground and contact, in turn. brown wire, green wire, and 


yellow wire with other probe. Test lamp should not light 


\vhen in contact with any oi ;:hese \vires. 


(lll :vlove OFF-0~-RES slide switch to ON position. 


(12) Contact brown wire and then green wire with 
probe. Test lamp should light when in contact with any 


of these wires. Contact yellow wire with probe. Lamp 
should not light. 


(13) Depress SET SPEED switch pushbutton and 


hold. Repeat step ! 12l. Test lamp should light when in 


contact with brown wire :rnd yellow wire. Test lamp 


should not light when in contact with green wire. 


(141 Release SET SPEED switch pushbutton. 


( 15) ::Vlove OFF-0:.1-RES slide switch to RES position 
and hold. Contact. in turn, brown wire. yellow wire, and 
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green wire with probe. Test lamp should light when in 
contact with any wire. 


NOTE: ff' steps (1) through (7) do not result in locating 


a fault and steps (8) through (1 5) do, replace Cruise 
Corwnrn11d wire harness. If steps (8) through (15) do not 
re:;ult in locating a fault, replace control switch 
assern bly. 


Stoplamp Switch Disengagement Circuit Test 


The disengagement function is integral with the stop- 


lamp switch circuit. To test the stoplamp switch circuit, 
observe the stoplamps when brake pedal is depressed. 


Stoplamps should light when the brake ped.al is de- 
pressed one-quarter inch or more. 


NOTE: If the Cruise Command automatic speed con- 


trol system is to be disengaged when the brakes are 
applied. the stoplamp switch circuit must not be shorted 


to ground. Correct any stoplamp switch circuit problem 


bejbre proceeding. Inspect for burned out bulbs, im- 
proper ground connections, open or grounded wires in 
the wire hantess and defective switch. 


(1) Examine all harness conn,ectors for proper fit. 


Turn ignition switch to accessory position and OFF-ON- 
RES slide switch to ON. 


(2) Disconnect three-terminal connector from regu- 


lator. 


(3) Connect one test lamp probe to ground and con- 


tact blue \Vire with other probe. Test lamp should not 
light. If test lamp lights, blue wire is connected to wrong 


side of stoplamp switch at stoplamp switch connector. 


(4) Depress brake pedal 1/4 inch. Test lamp should 
light. If test lamp does not light, inspect power source 
fuses, stoplamp switch, and reguiator wire harness to 


locate malfunction. 


Automatic Speed Control System Relay Test 


The automatic speed control system relay. is located 


close to the fuse panel under the instrument panel. 


:'-l'OTE: Examine all wire connections for security prior 


to testing. 


(1) . Turn ignition switch to accessory position and 


slide switch to ON position. 


(2) Using test lamp, connect one probe to ground 


and contact each wire terminal at relay with other 


probe. Test lamp should light when in contact with 


every wire except ground (black) wire. If test lamp does 


not light when in contact with red wire but lights when 
in contact with white and violet wires, replace relay. If 


test lamp does not light when in contact with white and 


violet wires, test power source for battery voltage and 


inspect for open fuse and defective wire harness. 


ADJUSTMENTS 


Bellows Chain Linkage Adjustment 


NOTE: Before adjusting the bellows chain, the carbu- 


retor throttle must be at idle position, ignition off and 


choke valve felly open. 


Inspect and ensure the bellows bracket screws are 


tight. Adjust the chain at the bellows hook end, one bead 
at a time, until a free pin fit is obtained at the throttle 


lever. When properly adjusted, there should be a slight 


deflection in the chain without moving either the 
throttle lever or bellows. 


After the chain has been properly adjusted, bend the 


bellows hook tabs together. The chain must be free in 


the hook after bending the tabs. 


( 


Do not use any type of lubrication on the chain guide - 
and pulley assembly. 


Centering Spring Adjustment 


NOTE: The centering spring adjustment is extremely 
sensitive and the eccentric must never be turned more 
than one-eighth turn in either direction. 


The adjustment is made by turning the centering 
spring adjustment eccentric. 


If the speed control engages at 2 or more mph (3.2 or 
more km/h) higher than the selected speed, turn the 
centering spring adjusting eccentric "C" toward "S" 1/32 


inch (0.8 mm) or less. If the engagement speed is below 


the selected speed, turn the centering spring adjusting 


eccentric toward "F" 1/32 inch (0.8 mm) or less (fig. lH- 
17). 


NOTE: The centering spring is precisely adjusted u:hen 


the actual vehicle speed corresponds with the selected 
speed or increases ver?.J slightly above it when the auto- 


matic speed control is engaged. The centering spring 
adjustment has no ej]ect on maintaining the selected 


speed unless the centering spring eccentric is completely 
out of adjustment. 


COMPONENT REPLACEMENT 


Regulator Replacement 


(1) Disconnect driven hex cable from regulator. 


(2) Disconnect knurled drive cable from regulator. 
(3) Disconnect vacuum hoses, wiring harness con- 
nectors and ground connector. 
· 


(4) Remove regulator and relay. 


(5) Install regulator, relay and ground connector. 


(6) Connect vacuum hoses and wiring harness 


connectors. 


(7) Connect knurled drive cable. 


(8) Connect driven hex cable. 


Condition 


BLOWING STOPLAMP 
FUSES 


BLOWING FUSES 


CRUISE COMMAND 
DOES NOT ENGAGE 


CRUJ;SE COMMAND 


DISF~NGAGES WHEN 
TUF.zN SIGNAL 
SW. ITCH IS OPERA TED 


Service Diagnosis 


Possible Cause 


(I) 250 mf d capacitor shorted. 


(1) Short or ground in Cruise 
Command wiring circuit. 


(1) Cruise Command harness fuse 
burned out. 


(2) Faulty brake lamp switch. 


(3) No current to brown wire. 


(4) Vacuum leak. 


(5) Bad ground at regulator. 


(6) Bad relay ground. 


(7) Faulty connections. 


(8) Brake lamp fuse burned out. 


(9) Brake lamp bulb(s) burned out. 


(10) Control switch inoperative. 


(11 ) 
Faulty regulator. 


(12) Solenoid valve deformed. 


(13) Relay inoperative. 


( 1 ) 250 mf d capacitor open. 


\2) Stop/ turn lamp burned out on 


side opposite direction of turn. 


CRUISE COMMAND 
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Correction 


( 1) Replace capacitor. 


(1) Perform electrical checks. 


(1) Check for cause. Replace fuse 


(1.5 amp only). 


(2) Replace brake lamp switch. 


(3) Check for loose connection or 
repair wiring harness. 


(4) Repair leak. 


(5) Check regulator for ground (use 


ohmmeter-check from regulator 
to mounting bracket). 


(6) Check ground wire for loose con- 
nection (use ohmmeter - check 
from relay case to known good 
ground). 


(7) Check connections, repair as 
necessary. 


(8) Check for cause and repair, 
replace fuse. 


(9) Replace bulb(s). 


(10) See Circuitry Tests-steps (8) 


through (15 ). 


(11) Replace regulator. 


(12) Replace regulator. 


(13) Replace relay, check ground. 


look for open in white wire. 


(1) Replace c:ipacitor or repair 
ground. 


(2) 
Replace bulb. 
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Condition 


CRUISE COMMAND 
DOES NOT 
DISENGAGE WHEN 
BRAKE IS APPLIED 


RE-ENGAGES WHEN 
BRAKE IS RELEASED 


CARBURETOR DOES 
NOT RETURN TO 
NORMAL IDLE OR 
PULSATING 
ACCELERATOR 
PEDAL 


SPEEDOMETER 
INOPERATIVE AND 
CRUISE COMMAND 
OPERATES 


NEITHER 
SPEEDOMETER NOR 
CRUISE COMMAND 
OPERATES 


CRUISE COMMAND 
ENGAGES ABOVE OR 
BELOW DESIRED 
SPEED 


SYSTEYI DISENGAGES 
ON LEVEL ROAD 
WITHOUT 
APPL YING BRAKE 


Service Diagnosis (Continued} 


Possible Cause 


(1) Defective brake lamp switch 
(open). 


(2) Collapsed hose from servo to 
regulator. 


(3) 250 mfd. capacitor shorted. 


(1) Faulty control switch. 


(2) Check wiring for proper location. 


(3) Solenoid valve deformed. 


(1) Improper throttle chain linkage 
adjustment. 


(2) Speedometer cable or drive cable. 


( 1) Speedometer cable not driving 
speedometer. 


(2) Faulty regulator. 


( 1) Transmission cable not driving · 


regulator. 


(1 ) Regulator out of adjustment. 


(1 ) Loose wiring connections or poor 
ground. 


(2) Loose hoses. 


Correction 


(1) Replace brake lamp switch. 


(2) Replace hose. 


(3) Replace capacitor. 


(1) Replace control switch. 


(2) 
Correct wiring location at 
regulator or 4-wire connector. 


(3) Replace regulator. 


(1) Adjust throttle chain linkage . . 


(2) Lubricate cable, including tips. 


(1) Check for broken cab k or loose 
conm:ctions. 


(2) Replace regulator as necessary. 


( 1) Check for broken cable or loose 
connections. 


( l) Ref er to centering spring 


adjustment. 


( l ) Tighten connection and chec k 
ground. 


(2) Check hose ..:onnections. 
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Condition 


SYSTEM DISENGAGES 
ON LEVEL ROAD 
WITHOUT 
APPL YING BRAKE 


ERRATIC OPERATION 
OF CRUISE COMMAND 


CRUISE COMMAND 
CONTINUES TO 
ACCELERATE AFTER 
ENGAGEMENT 


CAR LOSES 
EXCESSIVE SPEED 
ON HILLS 


CRUISE COMMAND 
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Service Diagnosis (Continued) 


Possible Cause 
Correction 


(3) Servo linkage chain broken or 
throttle clevis slipped. 
(3) Repair chain or install clevis. 


( 4) Oversensitive stoplamp switch. 
(4) Replace switch or check for 
binding in brake linkage. 


( 1 ) Check vacuum servo or vacuum 
hose. 
(1) Replace servo or vacuum hose. 


(2) Check regulator. 
(2) Replace regulator as necessary. 


(1) Open circuit in green wire 
attached to number 4 terminal 
at regulator. 


( 1) Repair open circuit in green wire. 
Check for improper connection 
at brake switch (crossed wires). 


( 1) Excessive slack in servo chain. 
(1) Ref er to Adjustments. 


(2) Lack of engine manifold vacuum. 
(2) Move vacuum source to center of 
intake manifold. 


Relay Replacement 


(1) Disconnect wires from relay. 


(2) Remove relay. 


(3) Install relay. 


( 4) Connect wires to relay. 


Bellows Replacement 


(1) Disconnect vacuum hose from bellows. 
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(2) Count number of beads outside bellows hook 


tabs. Disconnect chain from bellows. 


(3) Remove bellows. 


( 4) Ins tall replacement bellows. 


(5) Connect chain, with same number of beads out- 
side hook tabs as counted in step (2). Bend hook tabs. 


(6) Connect vacuum hose. 


Bellows Chain Replacement 


(1) Count number of chain beads outside bellows 


hook tabs. 


(2) Open hook tabs on bellows. 


Fig. 1 H-17 
Cantering Spring Adji:stment 


(3) Disconnect chain from throttle lever. Remove 
chain and compare length to repiacement chain. 
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( 4 l Connect chain to bellows, allowing number of 
beads outside tabs as counted in step (1). Crimp tabs. 


(5) Connect chain to throttle lever. 


Control Switch Assembly Replacement 


The control switch assembly is an integral part of the 
turn signal switch lever. The switch assembly is not 
repairable. The switch assembly and harness are ser- 
viced only as a unit. 


Removal 


(1) Remove following items. 


(a) Horn button insert 


(b) Steering wheel 
(c) Anti-theft cover 


(d) Locking plate and horn contact 


(2) Remove turn signal switch lever (allow handle 
to hang loose outside steering column). 


(3) Remove four-way flasher knob. 
( 4) Remove holddown screws and turn signal 
switch. 


(5) Remove trim piece from under steering column. 


(6) Disconnect four-wire connector. 
(7) Tilt Column-Remove harness from plastic con- 
nector. Tape two of four wires back along harness (to 
allow a smaller diameter) and tape string to harness. 


(8) Standard Colu7nn-Tie or tape string to plastic 
connector. 


(9) Remove turn signal switch lever and control 
switch assembly and wire harness from column. 


J-21008 
CONTINUITY 
TEST LAMP 


Tools 


Installation 


(1) Test replacement control switch assembly by r·· 


connecting to wire harness before installing in steering 
column. Refer to Control Switch Assembly Continuity 
Test. 


NOTE: When installing the wire harness, it must be 
routed through the turn signal lever opening from the 
outside because the handle will not jit through the 
opening. 


(2) Tape two of four wires back along harness. Tape 
harness to string that was attached to original harness 
before removal. 


(3) Pull replacement harness down through steer- 
ing column. On tilt column, harness must pass through 
hole on left side of steering shaft. 


NOTE: It may be necessary to loosen steering column 
mounting screws for easier routing of harness. 


(4) Install turn signal switch and four-way flasher 
knob. 


(5) Install turn signal switch lever and conu-ol 
switch assembly. 


(6) Install horn contact, locking plate and lock ring 
anti-theft cover. 


(7) Install steering wheel and horn button insert. 


(8) Install trim on steering column. 
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GENERAL INFORMATION 


AIR CLEANERS 
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Fual Filters 1 J-1 
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Fuel Pump lJ-8 


An air cleaner is necessary to protect the fuel system, 


as well as the moving parts of the engine, from the 
abrasive and clogging effects of dust, dirt and sediment 
normally present in the intake air supply. 


The lower portion of the air cleaner is designed to 
reduce the noise emitted by air rushing through the 


carburetor to the intake system. The air· cleaner also 
serves as a flame arrester in the event of a backfire up 


through the carburetor. 


A replaceable filter element (paper-type) is used as 
standard equipment (figs. lJ-1 and lJ-2). 


Replace the air cleaner filter element at the intervals 


listed in the Maintenance Schedule. More frequent re- 


placement is advisable when the vehicle is operated in 
dusty areas or on unpaved roads. 
The air cleaner intake duct contains the air valve for 
the Thermostatically Controlled Air Cleaner (TAC) Sys- 
tem and trap door (if equipped). The operation and diag- 
nosis of both systems are described within 
Thermostatically Controlled Air Cleaner tTAC) System 


section of this chapter. The thermal sensor is located on 


the inside base of the air cleaner pausing. 
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To clean the paper filter element, shake out accumu- 
lated dirt-DO NOT WASH. Use compressed air to 
carefully blow through the element from the inside to- 


ward the outside, opposite the direction of normal 
airflow. 


Replace the air cleaner filter element more frequently 


than specified in the Maintenance Schedule if there is 
any apparent damage or evidence of being clogged. 


FUEL FILTERS 


All Jeep six- and eight-cylinder engine fuel systems 
are protected from the entry of dirt and other foreign 
matter through the carburetor fuel inlet by a replace- 
able 15-micron, pleated paper filter located in the carbu- 
retor fuel inlet pipe and secured by two short rubber 
hoses and clamps. Replace the filter at the intervals 
outlined in the Maintenance Schedule. 
All vehicles with six- and eight-cylinder engines have 
a fuel return system that requires an extra nipple on the 


fuel filter to route fuel back to the fuel tank. The filter 
must be installed with the return nipple upward. Reier 


to Fuel Return System. 
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Fig. lJ-1 carburetor Air Claanar-Four-Cyllndar Engines 


The fuel filter for four-cylinder engines is located 


inside the carburetor. If allowed to become plugged, the 
result will be restricted fuel flow and loss of engine 
power. To replace the fuel filter: 


NOTE: Four-cylinder engines have no fuel ·return to 


the jilel tank. The sending unit fuel return nipple is 
capped. 


WARNING: Battery negative cable must be removed 
to pre1:ent a potential fire hazard when fuel pipe is 


disconnected. 


(1) Disconnect battery negative cable. 


(2) Disconnect fuel pipe at fuel inlet filter fitting; 


(3) Remove fuel inlet filter fitting from carburetor. 
( 4) Remove filter element and spring (fig. lJ-3). 
(5) Install replacement filter element and spring 


with hole in filter element toward fitting. 


(6) With new gasket on fitting, install fuel inlet 
fitting and tighten with 25 foot-pounds (34 N•m) torque. 


(7) Install fuel pipe and tighten with 18 foot-pouncs 


(24 N•m) torque while holding fuel inlet fitting with 
wrench. 


(8) Connect battery negati\·e cable. 
WARNING: Use extreme caution when engine is oper- 


ating. The fan, pulleys and belts can cause serious per- 
sonal injury. Do not wear loose clothing. Do not stand :·n 
direct line with f an blades. 
(9) Start engine and inspect for leaks. 
All vehicles use a woven Saran sleeve-type filter that 


is attached to the end of the fuel outlet tube inside r::e 
fuel tank. This filter is rated at 65 microns and repe!s 
water. Under normal conditions. it requires no maim:e- 
nance or service. 


FUEL TANKS 
The fuel tank on all models is protected by a shie!d. 
Cherokee, Wagoneer and CJ models have two tank ver.:s 
while Truck models have one vent. The various fuel tar:k 
and venting arrangements are '.ilustrated in figures lJ- 
4, lJ-5 and lJ-6. 
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Fig. lJ-2 Typical Carburetor Air Claaner- 
Slx- and Eight-Cylinder Engines 
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FUEL SYSTEMS 
lJ-3 


The fuel tanks are external expansion types that are 
vented by vapor hoses routed to the vapor canister. 
Refer to Fuel Vapor Control System. 


Fuel Tank Replacement 


Removal-CJ Vehicles 


(1) Position jack under shield and remove screws. 
(2) Disconnect fuel outlet and return hoses, fuel 
filler hose and filler vent hose. 


(3) Partially lower shield and tank and disconnect 
tank vapor vent hoses. 


(4) Disconnect fuel gauge sending unit wires, lo\ver 
tank and remove. 


Installation-CJ Vehicles 


(1) Position shield and tank on jack and partially- 


raise. 
(2) Install fuel outlet hose, return hose, fuel gauge 
sending unit wires and tank vapor vent hoses. 
(3) Raise shield and tank to installation position, 


install screws and tighten. 


( 4) Install fuel filler hose and filler vent hose. 


Ramoval-Charokae-Wagonear Vehicles 


(1) Remove parking brake cable guide clips. 
(2) Disconnect one brake cable at connector. 


(3) Disconnect fuel filler hose. 


(4) Disconnect front drive shaft and position aside 
to allow clearance for tank removal. 


(5) Place jack under shield and tank and remo\·e 
attaching hardware. 


(6) Lower shield and tank. Disconnect fuel gauge 
sending unit wires, fual outlet hose and return hose. 


lnstallatlon-Cherokaa-Wagonaar Vahlcln 


(1) Place shield and tank on jack. Connect fuel 
gauge sending unit wires, fuel outlet hose and remrn 
hose. 


(2) Raise shield and tank to installation position 
and secure with attaching hardware. 


(3) Connect fuel filler hose. 


(4) Connect parking brake cable. 


(5) Connect front drive shaft. 


Removal-Truck Vehicles 


(1) Disconnect fuel filler hose, filler vent hose and 
tank vapor vent hose. 


(2) Place jack under shield and tank. 


(3) Loosen straps and lower shield and tank. 
(4) Disconnect fuei gauge sending unit wires. ::iel 


outlet hose and fuel return hose. 


(5) Remove shield and tank. 
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Fig. 1J·6 
Fuel Tank and Associated Fuel System Components-Truck Vehlclaa 


Installation-Truck Vehicles 


(1) Install replacement clamps on filler and vent 
hoses and fuel outlet and return hoses. 


(2) Position shield and tank on jack. 


(3) Connect fuel outlet and return hoses and send- 


ing unit wires. 


(4) Raise shield and tank and install straps. 


(5) Connect filler and vent hoses to tank. 


Fuel Gauge Sending Unit 


The sending unit assembly utilizes a float that pivots 
on a variable resistance element. 
The fuel pickup, fuel system nipples and the sending 
unit assembly are an integral unit that is mounted on a 
flanged opening on the fuel tank. For Cherokee, Wagon· 
eer and Truck vehicles, it is secured with a threaded 
retainer that must be tightened with a torque of 14 to 18 
foot-pounds (19 to 24 :N•m). For CJ vehicles, the unit is 
secured with a locking ring. 


Removal-All Vehicles 


ll) Remove fuel tank according to removal pro- 


~edures previously outlined. 
(2) With Tool J-23726, turn threaded retainer (ex- 
cept CJ tanks) counterclockwise and remove. For CJ 


tanks, turn locking ring counterclockwise and disengage 
from retaining flange. 


(3) Remove sending unit assembly (figs. lJ-4, 5 and 
6). 


lnstallatlon-All Vehicles 


(1) Position sending unit assembly in opening on 
top of tank (figs. lJ-4, 5 and 6). 


NOTE: Ensure 0-ring is properly positioned in groove. 
Replace improperly fitting ring. 


(2) Position threaded retainer (except CJ tanks), 
turn clockwise and, with Tool J-23726, tighten with a 
torque of 14 to 18 foot-pounds (19 to 24 .'.'l'•m). For CJ 


tanks, position locking ring on retaining flange, align 
with cutout in flange and turn clockwise to stop position. 


NOTE: Do not attempt to turn locking ring beyond 
stop position. 


(3) Install fuel tank according to installation pro- 


cedures previously outlined. 


NOTE: Ensure the sending unit ground !cire has a good 
electrical connection. 
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Fuel Tank Fiiier Nack 


The fuel filler neck on all models has been designed to 
provide for vapor control during refilling and to improve 
the fill rate. 
The filler neck for all models incorporates a restrictor 
to prevent entry of nozzles used with leaded fuel gaso- 
line pumps. The restrictor reduces the size of the filler 
neck to a small opening that is covered by a trap door. 


The small diameter unleaded fuel pump nozzle will pass 
through the restrictor opening and push open the re- 
strictor trap door to allow the fuel tank to be refilled. 
This protects the catalytic converter from con- 
tamination by leaded fuel. 
The filler neck opening is located on the right rear 
body panel on CJ vehicles. On Cherokee and Wagoneer 
vehicles, the filler neck opening is located on the left 
rear quarter panel. On Truck vehicles, it is located on 
the left side of the pickup box. 
The filler neck is connected to the fuel tank inlet by a 
hose secured with clamps. 


All fuel tanks are equipped with a filler vent hose that 
extends from a fitting on top of the tank to the filler 
neck. This vent relieves the air displaced as the tank is 
filled. 


Fuel Tank Fiiier Cap 


The filler cap incorporates a two-way relief valve that 
is closed to the atmosphere during normal operating 
conditions. The relief valve is calibrated to open only 
when a pressure of 0.75 to 1.5 psi (5 to 10 kPa) or a 


vacuum of 1.1to1.8 in. Hg (4 to 6 kPa) occurs within the 
tank. When the pressure or vacuum is relieved, the valve 
returns to the normally closed position. 


FUEL VAPOR CONTROL SYSTEMS 


The fuel vapor control system prevents raw fuel vapor 
from escaping into the atmosphere. Fuel vapor from the 
fuel tank and carburetor bowl are collected in a canister 
and are metered into the intake manifold for com- 
bustion. On all vehicles, rollover check valves. in the vent 
system prevent fuel from flowing out of the vent hoses if 


the vehicle is accidentally rolled over. The various typi- 
cal components, depicted in figure lJ-7, are described 
below. 


NOTE: The systems used wi,th CJ and Truck vehicles 
are similar to that illustrated in.figure lJ-7. 


Components 


Vapor Canister 


This component is used on all vehicles. The canister is 
filled with granules of activated charcoal. Vapor enter- 
ing the canister is absorbed by the granules. 
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Fig. 1J-7 Fuel Vapor Control Syatem-{:berokae-Wagoneer 


0 


The canister has a staged dual purge feature (fig. lJ- 
8). Two inlets are provided, one for fuel tank vapor and 
one for carburetor bowl vapor. The outlet is connected to 
an intake manifold vacuum source. The fourth nipple is 
connected to the carburetor spark port (ported vacuum). , 


When the engine is operating, fresh air enters through " 


the inlet filter in the bottom of the canister and purges 
the stored vapor. When the ported vacuum reaches 12 in. 


Hg ( 41 kPa), the secondary purge circuit is opened, and 


the canister is purged at a much higher rate. 
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Rollover Check Valve 


This component is used on all Jeep vehicles. The roll- 
ver check valve prevents fuel flow from the fuel tank 
through the vent hoses in the event of vehicle rollover. 
The check valve consists of a plunger and a stainless 
steel ball (figs. lJ-9 and lJ-10). When inverted, the stain- 
less steel ball pushes the plunger against its seat. A 
properly functioning rollover valve will hold 3 psi (21 
kPa) of air pressure on the inlet side when inverted. 
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Fig. lJ-9 
Rollover Check Valve-CJ Vahlclas 
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Fig. 1J-10 Rollover Check V1lve-Charokaa-W1gonaar-Truck Vehicles 
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Carburetor External Bowl Vant 


This component is used on all carburetors. The carbu- 
retor external bowl vent provides an outlet for fuel va- 
por when the engine is not operating (fig. lJ-11). If the 
vent were not provided, raw fuel vapor would enter the 
atmosphere. Some would also enter the intake manifold 
and cause difficult hot restarts. When the engine is 
operating, the fuel bowl must be vented to the inside of 
the air cleaner for proper fuel flow. This is accomplished 
by automatically closing the external bowl vent by a 
mechanical link from the throttle. Refer to Float Circuit 
in the applicable carburetor section for specific oper- 
ating principles. 
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External Bowl Vant-Typical 


Fuel Vapor Control Integrity Test 
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NOTE: This procedure is for six- and ei·ght-cylinder 
engines only. 


(1) If a manometer is not available, one may be 
fabricated (fig. lJ-12). 
(a) Attach a 6-foot length of 3/8-inch clear plas- 
tic tubing (Tygon or equivalent) to a 4-foot x 6-inch :·d- 
inch board. 


(b) Fill tube with water to a height oi 15 inc::es. 
(2) Visually inspect fuel \·apor control system for 
loose or damaged hoses, clamps, etc. Repair as 
necessary. 
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Fig. 1 J-12 
Fabricated Manometer 


(3) Remove fuel return hose (six- and eight-cylinder 
engines only) from fuel filter (engine compartment) and 
plug opening in filter. 


( 4) Remove fuel tank vapor hose from charcoal 
canister. 


(5) Connect plastic tube or rubber hose between 
manometer and fuel tank vapor hose. 


NOTE: Fuel tank must be no more than 3/4 full. 


CAUTION: Do not pressurize the fuel 1:apor control 


system more than J.j psi or 10.3 kPa (41.j inches of 


water). 


(6) With bicycle tire air pump (suggested maximum 
pump size is 15 inches in length, 1 inch plunger diame- 
ter), pressurize system at fuel return hose until column 
of water in manometer rises 15 inches (1.1 in. Hg or 3.7 
kPa) from no-pressure position. 
(7) With soap and water solution, inspect all fuel 
vapor control system connections for leaks (bubbles). 
Repair as necessary. 


(8) Connect fuel tank vapor hose to canister anu 


fuel return hose to fuel filter. 


FUEL RETURN SYSTEM 


All Jeep vehicles with six- and eight-cylinder engines 
employ a fuel return system to reduce the possibility of 


high temperature fuel vapor problems. The fuel return 
system is comprised of a fuel filter with a return nipple 
and a return line to the fuel tank (fig. lJ-13). 
The fuel return line is routed to the fuel tank, where it 
connects to a nipple on the fuel tank sending unit. Dur- 
ing normal operation, a small portion of liquid fuel is 
returned to the tank. During periods of high under hood 
temperatures, vaporized fuel is also returned to the tank 
and not passed to the carburetor. 
The return line nipple on the fuel filter must be posi- 
tioned upward to ensure proper fuel system operation. 
Some engine/carburetor combinations are equipped _ 
with an inline check valve in the fuel return system near 
the fuel filter. The valve eliminates any possibility of 
fuel returning to the carburetor through the fuel return 
line. The check valve has a stainless steel, spring- 
assisted check ball that closes the orifice (fig. lJ-14). The 
valve is secured by a clamp. Pressure of 0.1 to 0.6 psi 
(0.68 to 4.13 kPa) at the fuel filter end opens the check 
valve and permits normal operation of the fuel system. 
The check valve is marked with an arrow that in- 
dicates the direction of normal fuel flow. If it is re- 
versed, the fuel return system will not function. 


FUEL GAUGE 


Refer to Chapter 11-Power Plant Instrumentation 
for operation, malfunction diagnosis and replacement 
procedures. Service of the sending unit is described 
within Fuel Tank in this chapter. 


FUEL PUMP 


A single-action, stamped fuel pump is used for all 
engine applications. The fuel pump is comprised of an 
actuating lever, a diaphragm and spring, an inlet valve 
and an outlet valve (fig. lJ-15). An eccentric on ;:he 
engine camshaft operates the fuel pump lever, which is 
linked to the pump diaphragm. The lever pulls the dia- 
phragm to its extended position to pump fuel into the 


inlet valve. Spring pressure pushes the diaphragm to- 
ward its relaxed position to force fuel out of the outlet 
valve. When the carburetor float needle valve closes, 


fuel pump output is limited to the amount that returns 
back to the fuel tank through the fuel return line. 'Tne 
fuel accumulated in the fuel pump chamber prevents the 
diaphragm from relaxing. The actuating lever continues 
to move up and down, but is prevented from operating \, 


the diaphragm, which is held in its extended position by 
fuel pressure. Fuel flow from the pump remains halted 


( 
'•. 
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Fig. 1 J-13 Fuel Return System-Typical 
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until excess pressure is released through the fuel return 


line or the carburetor needle opens. This process contin- 


es as long as the engine is operating. 


Fuel pumps cannot be overhauled. Replace a fuel 


pump if it fails any of the following tests. 


NOTE: Before performing tests, ensure the in-line .fuei 
filter (six- and eight-cylinder engines) is not clogged. 


Prassura Tast 


(1) Remove air cleaner assembly. 


(2) Disconnect fuel inlet fitting or fuel filter at 
carburetor. 


(3) Disconnect fuel return hose at fuel filter and 


plug nipple on filter. 


NOTE: Remo-::e any spilled juelfrom engine. 


(4) Connect pressure gauge, restrictor and flexib le 
hose between fuel filter and carburetor (fig. lJ-16). 


(5) Position flexible hose and restrictor so fuel can 
be discharged into suitable graduated container. 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line with fan. Do not put 
hands near pulleys, belts or fan. Do not u:ear loose 


clothing. 


(6) Operate engine at curb idle rpm and discharge 


fuel into container by momentarily opening hose 
restrictor. 
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Fig. lJ-15 
Fuel Pump-Typical 
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Fig. lJ-16 
Fuel Pump Pressure and Volume Test 


("i) Close hose restrictor, allow pressure to stabilize, 
and not pressure. Gauge should indicate 6.5 to 8 psi (45 


to 55 kPa) for four-cylinder engines, 4 to 5 psi (28 to 34 


kPa) for six-cylinder engines, and 5 to 6.5 psi (34 to 45 


kPa) for eight-cylinder engines. 
If the pump pressure is not within specification and 
the fuel lines and filter are in satisfactory condition, the 
pump is defective and should be replaced. If the pump 
pressure is within specification. perform the capacity 


and vacuum tests. 


Capacity (Volume! Test 


Test the capacity (volume) as follows: 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear loose 
clothing. 


(1) Operate engine at curb idle rpm. 
(2) Open hose restrictor and allow fuel to discharge 
into graduated container for 30 seconds, then close 
restrictor. 
At least one pint (0.47 liters) of fuel should have been 
discharged. If pump volume is less than one pint, (0.-!7 


liters) repeat test using an auxiliary fuel supply and a 
replacement fuel filter (six- and eight-cylinder engines). 
If the pump volume conforms to the specification while 
using the auxiliary fuel supply, inspect for a restriction 


in the fuel supply line from the tank and for proper tank 
venting. 


Vacuum Tests 


Two vacuum tests can be performed on the fuel pump. 
In the direct connection test, the vacuum test gauge is 


connected directly to the fuel pump inlet. This tests the 
pump's ability to create a vacuum. In the indirect con- 
nection test, a vacuum gauge is connected by a T-fitting 


into the pump inlet line. This test will indicate if an 
obstruction exists in the fuel line or the in-tank fuel 
filter. 


Direct Connection Test 


(1) Disconnect fuel inlet pipe at fuel pump. 


(2) Connect vacuum gauge to fuel pump inlet. 


WARNING: Use extreme caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not put 
hands near pulleys, belts or fan. Do not wear loose 


clothing. 


(3) Operate engine at curb idle rpm and ·note vac- 
uum gauge indication. Gauge should indicate a vacuum 


of 10 in. Hg (34 kPa). If the pump vacuum is not within 


specification, the pump is defective and should be 


replaced. 


NOTE: Gauge will not indicate a vacuum. until f uei in 
carburetor float bowl has been consumed and pump 
begins to operate at full capacity. 


Indirect Connection Test 


(1) Disconnect fuel inlet pipe at fuel pump. 


(2) Install T-fitting between disconnected fitting 
and fuel pump inlet. Connect vacuum gauge to T-fitting. 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line utith fan. Do not put ~ 


hands near pulleys, belts or fan. Do not wear loose ' 


clothing. 


\ 


(3) Operate engine at 1500 rpm for 30 seconds. Vac- 
uum should not exceed 3 in. Hg (10 kPa). 
(4) If vacuum exceeds 3 inches of mercury, check 
uel line for restriction. A partially clogged in-tank fuel 
filter can also cause excess vacuum. 


NOTE: Gauge will not indicate a vacuum until fuel in 
carburetor float bowl has been consumed and '[YUmp 
begins to operate at full capacity. 


Fuel Pump Specification Chart 


I 


Volume 
Engine 
(30 seconds) 


Four· 
1 pint 
Cylinder 
(0.4 7 liters) 


Six· 
1 pint 
Cylinder 
(0.47 liters) 


Eight· 
1 pint 
Cylinder 
(0.47 liters) 


Fuel Pump Replacement 


Removal 


Pressure 
PSI 
(kPal 


6.5 to 8 
(44 to 55) 


4 to 5 
(28.58 to 
34.47) 


5 to 6.5 
(34 to 45) 


Vacuum in. Hg(kPa) 


Direct 
Indirect 


10 
3 
(33.77kPa) 
(10.13kPa) 


10 
3 
(33.77kPa) 
(10.13kPa) 


10 
3 
(33.77kPa) 
(10.13kPa) 
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(1) Disconnect fuel pipe fittings from fuel pump. 


(2) Remove retaining screws. 


(3) Remove pump and gasket. 
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(1) Install pump and replacement gasket. 


NOTE: Ensure actuating lever is positioned properly 
on camshaft eccentric. 


(2) Install retaining screws. 


(3) Connect fuel pipe fittings to fuel pump. 


FUEL ECONOMY TESTS 


When testing fuel economy for six- and eight-cylinder 
engines, connect the testing device between the fuel 
filter and the carburetor. Do not block off the fuel 
return line because this may cause an erronious miles- 
per-gallon indication. 


Vehicle 


CJ 


Cherokee 
Wagoneer 


Truck 


SPECIFICATIONS 


Fuel Tank Capacity 


Gallons 


I 
14.8 (56.0 liters) 


21.5 (81.4 liters) 


18.2 (68.9 liters) 
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CARBURETOR MODEL 2SE- 
Z VENTURI 


GENERAL 


Paga 
Carburetor Circuits 1 J-13 
Carburetor Overhaul 1 J-16 
Carburetor Replacement 
lJ-16 
Choke Mechanism Service lJ-29 


The model 2SE carburetor is a two venturi, two stage, 
down draft type carburetor (figs. lJ-17 and lJ-18). To 
reduce weight, aluminum castings are used for the air 


horn, float bowl and throttle body. A heat insulator 


gasket is located between the throttle body and float 
bowl to reduce heat transfer to the float bowl. 
The primary stage has a triple venturi with a small 


35 mm bore that provides efficient fuel metering control 
during idle and partial throttle operation. 
The secondary stage has a larger 46 mm bore that 
provides the additional air supply necessary for higher 


engine power requirements. An air valve with a single 


tapered metering rod is used in the secondary stage. 


. ..\.n integral one-inch pleated-paper fuel filter with 
check valve is located between the front of the float bowl 
and the fuel inlet fitting. The check valve prevents fuel 
flow to the carburetor in the event of vehicle rollover. 


SLOW IDLE 


Paga 


General 1 J-11 
Sealed Idle Mixture Screw 1 J-16 
Service Adlustmant Procedures 1 J-25 
Specifications 1 J-30 


IDLE SPEED 
SOLENOID 


SPEED 
FAST IDLE SPEED 
ADJUSTMENT ADJUSTMENT 
SCREW 
SCREW 
906 4.6 


Fig. lJ-17 Model 2SE Carburetor-View A 
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1. GASKET 


2. INTAKE ADAPTER 
3. INSULATOR 


4. THROTTLE BODY 
5. MAIN BODY 
6. ELECTRIC STAT COVER ANO COIL 
7. NEEDLE SEAT ASSEMBLY 
8. SPRING 
9. FUEL INLET FILTER 


. 10. GASKET 
11. FUEL INLET FITTING 


12. FLOAT ASSEMBLY 


13. FLOAT BAFFLE 


14. AIR HORN 


15. AIR VALVE 
16. AIR HORN GASKET 
17. VENT SCREEN 
18. CHOKE VALVE 


19. PUMP LEVER 
20. VACUUM BREAK AND BRACKET 


21. IDLE STOP SOLENOID 
22. VACUUM HOSE 


23. VACUUM BREAK LEVER 


24. CHOKE LINK 


Fig. rJ-18 
Modal 2SE Carburetor-View B 


( 
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25. AIR VALVE ROD 


26. AIR VALVE LEVER 


27. ACCELERATOR PUMP 
28. METERING ROD 
29. POWER PISTON 
30. IDLE NEEDLE ANO SPRING 
31. FAST IDLE CAM 
32. INTERMEDIATE CHOKE ROD 
33. PUMP ROD 
34. THROTTLE LEVER ASSEMBLY 
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Identification 


The carburetor model identification is stamped verti- 
cally on the float bowl in a flat area adjacent to the 


acuum tube (fig. lJ-19). When replacing the float bowl, 


follow the manufacturer's instructions contained in the 


service package and ensure that the identification num- 
ber is transferred to the new float bowl. 
Ref er to the part number on the bowl when servicing 
the carburetor. 
· 
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Fig. 1 J-19 
Modal 2SE carburetor Identification 


CARBURETOR CIRCUITS 


Model 2SE carburetor has six basic circuits. They are: 
•Float 
•Idle 
• Main Metering 


•Power Enrichment 
•Pump 
•Choke 


Float Circuit 


The float chamber is located adjacent to the primary 


and secondary bores (figs. lJ-20 and lJ-21). This feature 
assures adequate fuel supply to both carburetor venturi 


bores during all standard engine operations. 
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Fig. lJ-20 
Model 2SE Carburetor-Float Circuit 
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Fig. lJ-21 
Modal 2SE Carburator-Fual Rasarvolr 


A single pontoon float, brass needle seat, and a rubber 


tipped float needle with pull clip are used to control the 


fuel level in the float chamber. The float chamber is 
internally vented through a vertical vent cavity in the 
air horn. Above this vent cavity is a removable vent 
stack assembly that has a small meshed screen at its 
top. This vent stack provides the correct height for the 


internal vent. 


The float chamber is also externally vented through a 


tube (fig. lJ-18) in the air horn. A hose connects this 
tube directly to a vacuum operated vapor vent valve 
located at the vapor canister. When the engine is not 


operating, the canister vapor vent valve is open, allow- 
ing fuel vapor from the float chamber to flow into the 
canister where it is stored until purged. The venting of 
fuel vapor from the carburetor float bowl to the canister 
conforms to evaporative emission requirements and im- 


proves hot engine starting. 


Idle Circuit 


Fuel for engine idle and partial throttle operation is 
controlled by the idle circuit. Fuel flows through the 
main metering jet into the idle tube and continues to and 


through the idle cross-over passage where it is mixed 
with air entering from the lower idle air bleed (fig. 


lJ-22). 


A partial throttle adjustment screw in the float bowl 
aids in refinement of the fuel mixture for good emission 
control. This screw is preset during factory assembly 
and a plug is installed to preYent indiscriminate tamper- 
ing and to seal against any fuel leaks. The plug should 


not be removed nor the screw adjusted during normal 


service. If it becomes necessar~· to replace the float bowl, 
the new sen·ice float bowl will include an adjustable 
partial throttle (APT) screw that has been preset and 


plugged as required. 
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Fig. lJ-22 
Model 2SE Carburetor-Idle Circuit 


A hot idle compensator assembly (when used) is lo- 
cated in the air horn casting. The opening and closing of 


the hot idle compensator valve is controlled by a bime- 


tallic strip that is calibrated for a specific temperature. 


When the valve opens, additional air is allowed to by- 
pass the throttle valves and enter the intake manifold to 
prevent rough idle during periods of hot engine 
operation. 
The idle mixture screw is recessed in the throttle body 


casting and sealed with a hardened steel plug to dis- 


courage indiscriminate tampering with the factory ad- 
justed mixture setting, which could cause excessive 


undesirable exhaust emissions. The plug must not be 


removed, nor the idle mixture screw readjusted, unless 


required because of major carburetor overhaul or 
throttle body replacement .. -\.djustment requires special 
service procedures. 


Main Metering Circuit 
At partial throttle and cruising rpm, increased air- 
flow creates a low pressure area in the venturi. Because 
air above the fuel level in the bowl is at normal pressure, 


fuel flows to the lower pressure area created by the 


venturi and amplified by the booster venturi. 


The fuel flow moves through the main jets to the main 


well. Air enters through the main well air bleeds. The 
resulting mixture of fuel and air is lighter than raw fuel, 
responds more quickly to changes in venturi vacuum, 


and is more readily vaporized when discharged into the 


venturi (fig. lJ-23). 


Power Enrichment Circuit 
During heavy load or high speed operation the air/ 


fuel ratio must be enriched to provide the necessary 


increase in engine power. 
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Fig. lJ-23 
Model 2SE Carburetor-Main Metering Circuit 


Power enrichment is accomplished by means of a cali- 
brated metering rod yoked to a single manifold vacuum 
actuated piston (fig. lJ-24). 


The metering rod piston rests on a calibrated spring 


that functions to maintain the piston at the top of its 
cylinder. This allows only the smallest diameter of the 


tapered metering rods to extend into the main metering 


jets and permits maximum fuel flow through the jets to 


the main well cavities. 
At idle, partial throttle or cruise conditions, when 
manifold vacuum is high, the piston is forced down into 
the vacuum cylinder against the calibrated spring ten- 
sion and the larger diameters of the metering rods ex- 


tend into the main metering jets. This restricts the fuel 


flow to the main well cavities .. -\.n additional control is 
provided by the rod lifter on the acceleraror pump rod. 


This establishes a direct relationship bet\\·een the meter- 
ing rod position and the throttle valve opening. 
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Fig. lJ-24 Model 2SE Carburator-Powar Enrichment Circuit 
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Pump Circuit 
When the throttle is opened suddenly, airflow re- 
sponse through the carburetor is almost immediate. 
ere is a brief time lag before fuel inertia is overcome. 


.£his lag causes the desired air/fuel ratio to be leaned- 


out. 
A piston-type accelerating pump assembly mechani- 
cally supplies the fuel necessary to overcome this defi- 
ciency (fig. lJ-25). Fuel is forced into the pump cylinder 
from the fuel bowl past the pump piston on the upward 
movement of the accelerator pump shaft. As the throttle 
lever is moved, the pump link, operaUng through a sys- 
tem of levers and assisted by the pump drive spring, 
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Fig. lJ-25 
Model 2SE Carburetor-Pump Circuit 
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pushes the pump piston down. Fue( is forced through a 
passage, past the pump discharge check ball, and out the 


pump discharge jets in the venturi cluster. 


Choke Circuit 


The choke valve, located in the. air horn assembly, 
provides a high vacuum, both above and below the 


throttle valves, when it is closed. During engine start- 
ing, vacuum above the throttle valve causes fuel to flow 
from the main metering and idle circuits and provides 
the richer air/ fuel mixture ratio needed for cold engine 
starting (fig. lJ-26). 
The choke shaft is connected by linkage to a bimetallic 
coil located within the choke cover. This coil winds up 


(contracts) when cold and unwinds (expands) when 
heated. When cold, the tension of the coil holds the 
choke valve closed. When the engine starts, manifold 


vacuum is applied to the diaphragm assembly to open 


the choke valve slightly. This is referred to as the initial - 


choke valve clearance. 
The carburetor has an adjustment screw located in 
the primary throttle lever for fast idle speed adjust- 
ment. A separate adjustment screw, located in the 


throttle body, is used to adjust the curb, or base (de- 


pending upon application), idle speed (solenoid de- 
energized). 


NOTE: Spe<;ial rivets and conventional retainers are 


used to maintain the factory adjustment of the bimetal- 


lic choke coil. They provide a tamper-res1stant enclosure 


to discourage indiscriminate readjustment in the field. 
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Fig. 1 J-26 
Model 2SE Carburetor-Choke Circuit 
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SEALED IDLE MIXTURE SCREW 


The idle mixture screw is recessed in the throttle body 
and sealed with a hardened steel plug to prevent chang- 
ing the factory assembly adjustment of the air/fuel 
mixture ratio. Do not remove the plug and readjust 
the idle mixture screw unless involved in a major 
carburetor overhaul, throttle body replacement or the 
presence of high idle CO has been determined by a 
competent authority. 


CARBURETOR REPLACEMENT 


Removal 


Flooding, hesitation on acceleration and other per- 
formance complaints are, in many instances, l!aused by 
the presence of dirt, water or other foreign matter in the 
carburetor. To aid in diagnosis, the carburetor should be 


carefully removed from the engine without draining fuel 


from the bowl. The contents of the fuel bowl can then be 
examined for contamination as the carburetor is dis- 
assembled. Also, the filter should be examined to deter- 
mine ifit should be replaced. 


WARNING: Battery negative cable must be removed 
to prei-ent a potential fire hazard when the fuel pipe 
jitting is disconnected. 


(1) Remove battery negative cable. 


(2) Remove vacuum hoses, air cleaner and gasket. 


(3) Disconnect fuel pipe fitting and vacuum hoses 


from carburetor. 


NOTE: Identifi.J and tag vacuum hoses before dis- 


connecting them. 


(-l ) Disconnect 
throttle 
linkage and 
electrical 
connectors. 
(5) Remove carburetor attaching bolts and nuts, 
and remove carburetor and gasket. 


Installation 


Fill the carburetor bowl before installing carburetor. 


This reduces the strain on the battery and the possibility 


of backfire when attempting to start the engine. A small 


quantity of no-lead fuel will also allow a pre-test of the 


operation of the float and inlet needle and seat assem- 
bly. Operate the throttle lever several times and observe 


the discharge from the pump jets before installing the 
carburetor. 
(1) Ensure throttle body and intake manifold mat- 


ing surfaces are clean. 


(2) Install manifold gasket on replacement 


carburetor. 


(3) Place carburetor in position and loosely install 
attaching bolts and nuts. 
(-l) Connect vacuum hoses and loosely connect fuel 
pipe fitting. 


(5) Tighten attaching bolts and nuts with 12 foot- 
pounds (16 N•m) torque. 
(6) Tighten fuel pipe fitting with 25 foot-pounds (34 
N•m) torque. 
(7) Connect throttle linkage and electrical 


connectors. 
(8) Connect battery negative cable. 


NOTE: Plug disconnected 1:acuum hoses. 


W AIL.""'iING: Use extreme caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear loose 


clothing. 


(9) Adjust idle speed rpm. Refer to Specifications. 


(10) Install air cleaner, gasket and connect vacuum 


hoses. 


CARBURETOR OVEHHAUL 


The following procedures apply to a complete over- 
haul with the carburetor removed from the engine. 


A complete disassembly is not necessary for per- 
forming routine service adjustments. Also, in most in- 


stances, service adjustments of individual circuits can 
be completed without removing the carburetor from the 


engine. Refer to Service Adjustment Procedures. 


A complete carburetor overhaul includes disassembly, 


thorough cleaning, inspection and replacement of all 


gaskets and worn or damaged parts. It also includes idle 


speed adjustment, idle mixture adjustment (if removal 


of adjustment screws was necessary) and fast idle ad- 


justment after the carburetor is reinstalled. 


NOTE: When using an overhanl kit, use all parts in- 


cluded in the kit. 


NOTE: Floodi11g, hesitation 0 ;1 acceleration. and other 


performance problems are in iilany instances caused by 


the presence of dirt. icater, or other foreign matter in 
the carburetor. To aid in diagnosing the problem, care- 
fidly remove the carburetor ;i·om the engine without 
removing the fuel f rmn the bowl. Examine the bowl 


contents and filter fo r contamination as the carburetor 


is disassembled. 


CAUTION: Before perform ii1g any service on the car- 


buretor. it is essen tial that the carbirretor be placed on 
an appropriate holding fixture. Without the use oj the 
holding fixture, it is possible to damage the throttle 


valees. 


Disassembly 


(1) Remove pump lever retaining screw from air 


horn (fig. lJ-27). Rotate pump lever to remove from 


pump rod. 


Fig. 1J-27 
Modal 2SE Carburetor-Pump Laver Removal 


(2) Remove hose from vacuum break assembly. 


(3) Remove 
idle speed solenoid-vacuum break 
bracket attaching screws from air horn and throttle 
body (fig. lJ-28). Rotate bracket to remove vacuum 


break rod and air valve rod from vacuum break dia- 
phragm plunger and remove bracket assembly from 


float bowl. If not removed previously, solenoid may be 
removed from bracket. 


) 
~ 
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Fig. 1J-28 
Modal 2SE Carburetor-Vacuum Brake Removal 


CAUTION: Do not immerge vacuum break assembly 
and solenoid in carburetor cleaning solution. 


(4) Remove and discard retaining clip from inter- 
mediate choke rod at choke lever (fig. lJ-29). A new 


retaining clip is required for reassembly. Remove choke 


rod and plastic bushing from choke lever. 
The plastic bushing will be loose and should be re- 


tained for reassembly. 
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Fig. lJ-29 
Modal 2SE Carburetor-Choke Rod Removal 


(5) If equipped, remove two small scre\vs that re- 
tain hot idle compensator valve (fig. lJ-30). Remove - 
valve and seal from air horn, discard seal. Hot idle 
compensator valve must be removed to gain access to 
short air horn-to-bowl attaching screw. 


Fig. lJ-30 
Modal 2SE Carburetor-Idle Compensator Removal 


(6) Remove six air horn-to-bowl attaching screws 
and lockwashers (fig. lJ-31). Remove vent and screen 
assembly. 
(7) Rotate fast idle cam to full UP position and 


remove air horn assembly by tilting to disengage fast 


idle cam rod from slot in fast idle cam (fig. lJ-32). 
NOTE: DO N OT remove fast idle cam and .>crew from 


float bowl. These components are not sen·iced sepa- 
rately and must remain permanently in place as in- 


stalled during manufacturing assembly. The new 
sen:-ice replacement float bo1cl will include the second- 


ary lock-out lever, fast idle cam mid screw installed as 
required. 


(8) Further disassembly of the air horn is not re- 


quired for cleaning purposes. If component replacement 


is required, remove staking on two choke vah·e attach- 
ing screws. Remove screws, choke valve and shaft from 
air horn. 
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Fig. lJ-31 
Model 2SE Carburetor- 
Air Horn Attaching Screws and Vent Screen 


Fig. lJ-32 
Model 2SE Carburetor-Air Horn Removal 


NOTE: The air valve screws are permanently staked in 


place and should not be removed. Do not attempt to 
remove the secondary metering rod from the air valve 


assembly. The secondary metering rod adjustment 


screw is preset du·ring o·riginal assembly. Do not at- 


tempt to change this adjustment in the field. If air horn 


replacement is required during carbureto1· sen.>ice, the 


new seroice air horn will include a preadjusted second- 
ary metering rod-air valve assembly. It is not necessary 


to remove the vacuum break rod, fast idle cam rod or air 


valve rod from the levers in the air horn unless replace- 
ment of the rods is necessan.J. The plastic b•ishings used 


with the levers can be cleaned u:ith carburetor cleaning 
solution. 


(9) If necessary to replace \"acuum break rod, fast 
idle cam rod or air valve rod, remove retaining clips 
from end of rods. Remove plastic bushing on rods and 
retain for reassembly. 


(10) Remove air horn gasket. Gasket is precut for 
easy removal around metering rod and hanger assembly 


(fig. lJ-33). 
(11) Remove pump plunger from pump well. 


(12) Remove pump return spring from pump well. 
(13) Remove plastic filler block over float valve. 
(14) Remove float assembly and float needle by pull- 
ing up on retaining pin. Remove inlet needle seat and 


gasket with Seat Remover J-22769 (fig. lJ-34). 


(15) Remove power piston and metering rod assem- 


bly by depressing piston stem and allowing it to snap 


free (fig. lJ-35). 
NOTE: The power piston, when equipped, can be easily 


removed by pressing the piston down and releasing it 
with a snap. This will cause the power piston spring to 


snap the piston up against the plastic retainer. This 


procedure may have to be repeated several times. 


CAUTION: Do no remove po1cer piston by using pliers 
on metering rod holder. Remore the power piston spring 
from the piston bore. If necessary, metering rod can be 


removed from poiver piston hanger by compressing 
spring on top of metering rod and aligning groove on rod 


with slot in holder (fig. 1J-J6). Use extreme care in 
handling the metering rod to prevent damage to meter- 
ing rod tip. 


POWER PISTON AND 
METERING ROD 
ASSEMBLY 
AIR HORN 
GASKET 


Fig. lJ-33 
Model 2SE Carburetor-Float Bowl Dtsassambly 


Fig. lJ-34 
Model 2SE Carburetor-lnlet Naadle Seat Removal 
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Fig. lJ-35 
Madel 2SE Carburetar-?ower Piston Removal 


PISTON RETAINER 


METERING ROD 


Fig. lJ-36 
Madel 2SE Carburetar- 
Remavlng Metering Rad from Piston Holder 
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(16) Remove main metering jet with Tool J-22769 or 


suitable screwdriver. Screwdriver must fully fit slot in 


top of jet to pre\·ent damage to jet (fig. lJ-37). 


CAUTION: To prere11t damage to pump di.scharge 
check ball spri.11g, i?1se1·t ends of 11eedle11ose pliers in 
plastic retainer only far enuugii to grasp the head of the 
retainer for re111oval. Turn bo1cl upside do1cn and catch 
pump discharge spring and check ball in palm of hand. 


(17) Use needlenose pliers to remove plastic retainer 
holding pump discharge spring and check ball in place 


(fig. lJ-38). Discard plastic retainer (a new retainer is 
required for assembly). 


(18) Remove three attaching rivets and retainers 
from choke co\·er and coil assembly. Pull straight out- 


ward and remove cover and coil assembiy from choke 
housing. 
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Fig. lJ-37 
Madel 2SE Carburetor-Main Metering Jet Removal 
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Fig. lJ-38 Model 2SE Carburetor-Pump Discharge Retainer Removal 


NOTE: The tamper-resistant choke c01·er design is 
!lsed to discoumge indisc1·imi11ate readjustment of the 


choke cm·er aiid coil asse?ilbly in the field. Howe1;er, it is 


i/ecessary to 1·emove the coi·er and coil assembly during 


11ormal caro w·etor disasseiil bly for cleaning and 01:er- 


haul. With u .);11all chisel a11d hammer carefully cut off 
each 1i1.:et head. Use a small d1ift and ham mer to dri1:e 


remainder 1Jf ri11ets out 1;f choke housing and remove 


cover aud cod assembly. C-;e cal'e to pre'vent damage to 
choke cover u.nd housing. 


(19) Remo\·e screw from end of intenr.ediate choke 


shaft inside c!'ioke housing (fig. lJ-39). Re:nove choke 


coil lever from shaft. 


(20) Remo\·e intermediate choi-\e shaft a:ld le\·er as- 


sembly from float bowl 
~~- sliding reap·ard out of 
throttle le\·er side ( fi~. lJ--!Ol. 
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Fig. lJ-39 
Model 2SE Carburetor-Choke Coll Lever Screw Removal 
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Fig. lJ-40 
Model 2SE Carburetor-Intermediate Choke Shatt Removal 


(21) Remove choke housing by removing two attach- 


ing scre,vs in throttle body (fig. lJ-.n). 


(22) Remove fuel inlet fitting, gasket, check 


valve/filter assembly and spring. 


(23) Disassemble remaining throttle body compon- 
en ts. 


(a) Remove four throttle body-to-bowl attach- 
ing scre,vs and lockwashers and remove throttle body 
assembly (fig. lJ--12). 


CAUTION: Place throttle body assembly on carbu- 


retor holding fixture (Tool J-9i89-118) to m:oid dam- 
aging throttle val-z:es. 


(b) Hold primary throttle lever wide-open and 
disengage pump rod from throttle lever by rotating rod 


until squirt on rod aligns with slot in lever. 


CHOKE HOUSING 
ATTACHING SCREWS 
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Flg. lJ-41 
Model 2SE Carburetor-Choke Housing Screws 
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Fig. lJ-42 
Model 2SE Carburetor-Throttle Body Screws 


(c) If replacement is necessary, remove fast idle 
screw and clip in primary throttle lever. 


(d) If required, remove slow idle speed screw 
and spring in throttle body. Further disassembly of the 
throttle body is not required for cleaning purposes (fig. 
lJ-43). 


NOTE: The p:-imary and secondary throttle valve 
screws are permanently staked in place and must not be 
removed. The throttle body is serviced as a complete 
assembly. 


NOTE: Do not remo~e the plug concealing the idle mix- 
ture screw unless it is necessary to rep/,ace the mixture 


screw or normal soaking and air pressure fails to clean 


the idle mixture passages. 


CAUTION: The idle mixture should be adjusted only if 


required at time of major carburetor overhaul, for 


throttle body replacement or for the presence of high 


idle carbon monoxide (CO) when determined by author- 
ized competent officials. 


( 


FAST IDLE SCREW 
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Fig. lJ-43 
Model 2SE Carburetor-Throttle Body Assembly 


(24) Remove idle mixture screw and plug as follows: 


(a) Position punch in locator hole in throttle 


body beneath idle mixture screw plug (manifold side) 
(fig. lJ-44). Holding punch vertical, drive punch through 
locator until hardened steel plug shatters. Holding 
punch at 45 degree angle, breakout throttle body casting 


to gain access to mixture screw plug. 


LOCATOR 
POINT 


..... 


RECESSED IDLE MIXTURE 
SCREW ANO PLUG 


LOCATION 
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Fig. lJ-44 
Model 2SE Carburetor-Idle Mixture Screw Plug Removal 
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NOTE: Hardened plug will shatter rather than remain- 


iug intact. It is not necessary to remoi;e the plug com- 


pletely: instead. remove loose pieces to allou: use of Idle 


1ltlixture Adjusting Tool J-29030. 


(b) Using Tool J-29030, remove idle mixture 


screw, washer (if used), and spring from throttle body 


(fig. lJ-45). 


~IDLE 
SCREW 
REMOVING TOOL 
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Fig. lJ-45 
Model 2SE Carburetor-Idle Mixture Screw Removal 


Cleaning and Inspection 


The carburetor components should be cleaned in a 
cold immersion-type carburetor cleaning solution. 


CAllTION: The solenoid. choke cover and coil assem- 


bly, rubber parts. plastic parts. diaphragms. pump 


plunger. and plastic filler block should _VQT be im- 
mersed in curburetor clea11i1ig solution because they will 
swell. harden or distort. The plastic bushings located at 
the end of the vacuU1n break rod. fast idle earn rod and 
air rnh:e md can be cleaned with carburetor cleaning 
solution. 


(1) Thoroughly clean all metal parts and blow dry 
with compressed air. Ensure ail fuel passages and 


metering components are free of burrs and foreign mat- 
ter. Do not insert drill bits or wires into jets and 
passages. 


l2l Inspect upper and lower surface of carburetor 
castings for damage. 


(3) Inspect holes in le\·ers for excessive wear or out 
of round conditions. If worn. le\·e!·s should be replaced. 
Inspect plastic bushings for damage and excessive wear. 


Replace as required. 
(-l,) Inspect, repair or replace components if follow- 


ing problems are encountered. 


(ai Flooding: 
l. Inspect floar neeciie and seat for debris, 


deep wear grooves. scores and improper seating. 
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2. Inspect float needle pull clip for proper 
installation (fig. lJ-46). Use care to prevent bending 
needle pull clip. 
. 


3. Inspect float, float arms and hinge pin 
for distortion, binding and burrs. Check density of mate- 
rial in float; if heavier than normal, replace float. 
4. Clean or replace fuel inlet filter/ 
check valve. 
(b) Hesitation: 
1. Inspect pump plunger for cracks, scores 
and excessive cup wear.' 
2. Inspect pump duration and return 
springs for weakness or distortion. 


3. Examine all pump passages and jets for 
presence of foreign matter, improper seating of dis- 
charge check ball and scores in pump well and condition 
of pump discharge check ball spring. 
4. Inspect pump linkage for excessive wear; 


repair or replace as necessary. 


(c) Hard Starting-Poor Cold Engine Oper- 
ation: 
1. Inspect choke valve and linkage for ex- 
cessive wear, binding or distortion. 
2. Inspect choke vacuum diaphragm for 
leaks. 


3. Clean or replace carburetor fuel inlet 
filter/ check valve. 
4. Inspect inlet needle for improper seat- 
ing, debris, etc. Also examine items listed within Flood- 
ing above. 


(d) Poor Engine Performance-Poor Gas 
Mileage: 


castings. 


movement. 


,,.. .. . 


1. Clean all fuel and vacuum passages in I 


2. Inspect choke valve for freedom of 


3. Examine power piston, metering rod and 
jet for foreign matter, sticking, binding, damage and 
excessive wear. 
4. Examine air valve and secondary mete- 
ring rod for binding conditions. If air valve or metering 
rod is damaged, the air horn assembly must be replaced. 


(e) Rough Engine Idle: 
1. Inspect gasket and gasket mating sur- · 


faces on castings for damage to sealing beads, nicks, 


burrs and other defects. 


2. Clean all idle fuel passages. 
3. If removed, inspect idle mixture screw _ 


tip for ridges, burrs and distortion. 
4. Inspect throttle lever and valves for 
binding, nicks and other defects. 


5. Examine all diaphragms for possible 
ruptures and leaks. 
6. Clean plastic components with clean, 
soft, dry cloth. 


Assembly 


(1) Install slow idle speed screw and spring, if re- 
moved, in throttle body (fig. lJ-43). 


HOOK CLIP OVER EDGE OF FLAT 
~ON 
FLOAT ARM FACING FLOAT PONTOON 
C.,/ 
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Fig. lJ-46 
Modal 2SE Carburetor-Roat Needle Pull Cllp Location 


/ 
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(2) If removed, install fast idle adjustment screw 
and clip in primary throttle lever (fig. lJ--13). 


(3) Holding primary throttle lever wide open, in- 
stall lower end of pump rod in throttle lever by aligning 
notch on rod with slot in lever. End of rod should point 
outward toward throttle lever. 
(4) If removed, install idle mixture screw, washer 


(if used), and spring with Tool J-29030 (fig. lJ-45). 
Lightly seat screw and back out three turns for prelimi- 
nary idle mixture adjustment. Final idle mixture adjust- 
ment must be with carburetor installed on engine using 
procedures described within Idle Mixture Adjustment. 


NOTE: If a new float bowl assembly is used, stamp or 
engrave the model number on the new float bowl (fig. 
lJ-19). 


(5) Install new throttle body-to-bowl insulator gas- 
ket over two locating dowels on bowl. 


(6) Holding fast idle cam so that cam steps face fast 


idle adjustment screw on throttle lever when properly 
installed, install throttle body ensuring it is properly 
located over dowels on float bowl (fig. lJ-47). Install four 


throttle body-to-bowl screws and lockwashers and 


tighten securely (fig. lJ-42). 


Fig. lJ-47 
Model 2SE Carburetor- 
Throtlle Body-to-Bowl Insulator Gasket 
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NOTE: Inspect linkage to ensure lockout tang is lo- 
cated properly to permit engaging slot i11 secondanJ lock- 


out lei·er and that linkage nwt·es j i·eely. 


(7) Place carburetor on proper holding fixture (J- 


9789-118). 


CAUTION: Whe11 properly installed. hole in filter 


faces toicard inlet. Ribs on closed end of filter element 
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prei,ent filter from being installed incorrectly unless 


forced. Tightening in excess of specified torque can dam- 
age nylon gasket and cause filel leak. 


(8) Install fuel inlet filter spring, check valve and 


filter assembly, new gasket and inlet fitting. Tighten 


fitting with 25 foot-pounds (34 N•m) torque. 


CAUTION: When installing a service replacement fil- 


ter, ensure the filter is the type that includes a check 


valve that conforms to U.S. Motor Vehicle Safety 
Standards. 


(9) Install choke housing on throttle body, ensuring 


raised boss and locating lug on rear of housing fit into 
recesses in float bowl casting (fig. lJ-41). Install two 


choke hqusing attaching screws and lockwashers in 


throttle body and tighten screws evenly and securely. 


(10) Install intermediate choke shaft and lever as-- 


sembly in float bowl by pushing through from throttle 


lever side (fig. lJ-40). 
(11) With intermediate choke lever in UP (12 o'clock) 


position, install bimetallic coil lever inside choke hous- 


ing onto flats on intermediate choke shaft. Coil is prop- 


erly aligned when coil pick-up tang is at top (12 o'clock) 


position (fig. lJ-48). Install inside lever retaining screw 
into end of intermediate choke shaft and tighten 
securely. 
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Fig. lJ-48 
Model 2SE Carburetor-Installed Choke Call Laver 


='l'OTE: Do 11ot i 11.-;fall choke coi·er and bimetallic coil 


nssem bly i11 housi11q 'lll til inside coil !ei·er is adj us red 


frefer to Ser1:ice .-idj11st111 e11t Procedures!. 
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(12) Install pump discharge steel check ball and 


spring in passage adjacent to float chamber (fig. lJ-49). 
Insert end of replacement plastic retainer into end of 


spring and install retainer in float bowl. Tap lightly in 


place until top of retainer is flush with bowl casting 


surface. 
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Fig. 1J-49 
Modal 2SE Carburetor-Pump Discharge Retainer Installed 


(13) Using Tool J-22769 or screwdriver that fully fits 


slot in top, install main metering jet into bottom of float 
chamber. Tighten jet securely. 


(14) Install inlet needle seat assembly with gasket 
using Tool J-22769 (fig. lJ-34). 


(15) For easier adjustment, carefully bend float arm 


inward at notch in arm before assembly. 


(16) Install float needle onto float arm by sliding 
float lever under needle pull clip. Correct installation of 


needle pull clip is to hook clip over edge of float on float 


arm facing float pontoon (fig. lJ-20 and lJ--16). 


(17) Install float retaining pin into float arm with 


end of loop of pin facing pump well. Install float assem- 


bly by aligning needle in seat and float retaining pin into 
locating channels in float bowl. 


(18) Adjust float level: 


(a) Hold float retaining pin firmly in place and 
push down lightly on float arm at outer end against top 
of float needle. 


(b) Using adjustable "T" scale, at a point 3/ 16 
inch from end of float at toe, measui::e distance from 
float bowl top surface (gasket removed) to top of float at 


toe. 


(c) Bend float arm as necessary for proper 


adjustment by pushing on pontoon (refer to 


Specifications). 


(d) Visually inspect 
float alignment after 
adjustment. 


(19) Install power piston spring into piston bore. 


(20) If removed, attach metering rod to holder on 
power piston. Spring must be on top of arm when assem- 
bled correctly (fig. lJ-36). 


(21) Install power piston and metering rod assembly 


into float bowl and main metering jet. Use care instal- 


ling metering rod into jet to prevent damaging metering (. ···• 


rod tip. Press down firmly on plastic power piston re- • 


tainer to ensure retainer is seated in recess in bowl and 
top is flush with top of bowl casting. If necessary, tap 


retainer lightly in place using drift and small hammer. 


(22) Install plastic filler block over float needle by 
pressing downward until properly seated (flush with 
bowl casting surface). 


(23) Install air horn gasket on float bowl by carefully 
sliding slit portion of gasket over two dowel locating 
pins on float bowl. 


(24) Install pump return spring in pump well. 


(25) Install pump plunger assembly in pump well. 


CAUTION: Inspect choke valve for freedom of move- 


ment and proper alignment before staking screws in 
place. 


(26) If removed, install choke shaft, choke valve and 
two attaching screws. Tighten screws securely and stake 
lightly in place. 


(27) If removed, install plastic bushing in lower hole 


in choke lever ensuring small end of bushing faces re- 


taining clip when installed. With inner choke coil lever 


at 12 o'clock position, insert end of fast idle cam rod 


through bushing in lever. Retain with new clip. Press 
clip in place using needlenose pliers. Ensure clip has full 
contact on rod, but is not seated tightly against bushing. 
Rod-to-bushing clearance should be 0.030 inch (0.8 mm). 


NOTE: Retaining clip is "dished." Install clip on rod 
with outward bend of self-locking lugs facing end of rod. 


Ensure that clip fully engages rod and is not distorted. 


(28) If removed, install plastic bushing in hole in 


vacuum break lever ensuring small end of bushing faces 
retaining clip when installed. Next, insert end of vac- 
uum break rod through bushing in lever. Retain with 
new clip. Press clip in place with needlenose pliers. En- 


sure clip has full contact on rod, but is not seated tightly 
against bushing. Rod-to-bushing clearance is 0.030 inch 
(0.8 mm). 


NOTE: Retaining clip is "dished." Install clip on rod 


with outward bend of self-locking lugs facing end of rod. 


Ensure that clip fully engages rod and is not distorted. 


(29) If removed, install plastic bushing in hole in air 


valve lever. Ensure small end of bushing faces retaining 


clip when installed. Next, insert end of air valve rod 


through bushing in lever. Retain with new clip. Press 
clip in place with needlenose pliers. Ensure clip has full 


contact on rod, but is not seated tightly against bushing. 
Rod-to-bushing clearance is 0.030 inch (0.8 mm). 


NOTE: Retaining clip is "dished." Install clip on rod 
(, 


with outward bend of self-locking lugs facing end of rod. 


Ensure that clip fully engages rod and is not distorted. 


(30) Rotate fast idle cam to full UP position and tilt 
air horn assembly to engage fast idle cam rod in slot in 


ast idle cam (fig. lJ-32). Next, holding down on pump 
plunger assembly, carefully lower air horn assembly 


onto float bowl while guiding pump plunger stem 


through hole in air horn casting. 


NOTE: Do not force air horn assembly onto bowl. 


(31) Install vent screen assembly on air horn assem- 
bly (fig. lJ-31) and install six air horn-to-bowl attaching 
screws and lockwashers. 


NOTE: Three medium long air horn screws are in- 


stalled in the primary and secondary venturi area. The 


two longer screws hold the vent screen assembly in 
place. The tU'o short screws are installed ·an the fuel 


inlet side. One short screw is installed in the area be- 


neath the hot idle compensator valve. All air horn 


screws must be tightened evenly and securely. Refer to 
figure lJ-50 for proper tightening sequence. 


Fig. 1 J-50 
Model 2SE Carburetor- 
Air Horn Screw Tightening Sequence 
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(32) If equipped, install replacement seal in recess of 
float bowl. Install hot idle compensator valve and retain 
with two small attaching screws. Tighten screws 
securely. 


(33) Install plastic bushing in hole in choke lever. 


Ensure small end of bushing faces retaining clip when 
installed. With inner choke coil lever at 12 o'clock posi- 


tion, insert intermediate choke rod in bushing. Retain 


rod with replacement clip using needlenose pliers. 


NOTE: Retaining clip is "dished." Install clip on rod 


with outward bend of self-locking lugs facing end of rod. 


Ensure that clip fu ily engages rod and that clip is not 
dis torted. 


CAUTION: Use care when tightening nut to avoid 
damaging ·cacuum break diaphragm plunger. 
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(34) If removed, install solenoid in hole on bracket 
with large lockwasher and retaining nut. Tighten nut 


securely and bend back two retaining tabs on lock- 
washer and position in slots in bracket. 


(35) Rotate solenoid bracket and insert end of vac- 


uum break rod ir.to inner slot and end of air valve rod 
into outer slot of vacuum break diaphragm plunger. 
Install bracket over locating Jugs on air horn. Install 


tapered-seat screw in air horn and screw with lock- 


washer in throttle body. Tighten screws securely (fig. 
lJ-28). 


NOTE: Do not connect vacuum break hose until after 


vacuum break adjustment is completed (refer to Service 


Adjustment Procedures). 


(36) Insert pump rod in hole in pump lever by rotat- 


ing lever (fig. lJ-27). Install retaining screw in pump 


lever, then washer. While holding down on pump 
plunger stem, install pump lever on air horn. Ensure - 
shoulder on screw seats in hole in lever and washer is 


positioned between lever and air horn casting. Tighten 


screw securely. 


NOTE: The vacuum break and choke rod (fast idle 
cam) adjustments must be completed, and the bimetallic 


coil lever inside the choke housing must be indexed 
properly before the choke bimetallic coil and cover as- 


sembly are installed. Refer to the Service Adjustment 


Procedures. 


(37) Place fast idle screw on highest step of fast idle 
cam. 


(38) Install cover and bimetallic coil assembly on 
choke housing, aligning notch in cover with raised cas- 


ting projection on housing cover flange. Ensure coil 
pickup tang engages inside choke coil lever. 


(39) Install three choke cover retainers with three 
drive rivets. 


(-10) With small punch and hammer, drive rivet pin 
into each rivet to expand and seat rivets in place. 


NOTE: Ground contact for the choke electric heater is 
prol'ided by a metal plate located at the rear of the choke 


assembly. Do not install a gasket between the choke 


cover a.~ sembly and the choke housing. The choke heater 


will not operate unless properly grounded. 


SERVICE ADJUSTMENT PROCEDURES 


Float Level Adjustment 


With the air horn removed: 


(1) Hold retainer pin firmly in place and push float 


do,vn lightly against needle (fig. lJ-51). 


(2) Using adjustable "T" scale, at a point 3/ 16 inc:i 


(4.8 mm) from end of float at toe, measure distance from 
float bowl top surface (gasket removed) to top of float a~ 
toe (fig. lJ-51). 
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(3) Remove float and bend float arm as necessary to 
adjust. Ref er to Specifications. 
(4) Visually check float alignment after adjust- 
ment. 


RETAINER 


FLOAT ARM 


NEEDLE 
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Fig. lJ-51 
Modal 2SE Carburetor-Float Adlustmant 


Accelerator Pump Adjustment 


The pump adjustment should not be changed from the 
original factory assembly adjustment unless measure- 
ment indicates it is not within the specification. The 
pump lever is hardened steel and bending it is very 
difficult. Do not attempt to bend unless absolutely 
necessa y. 


(1) With throttle valves completely closed and fast 
idle adjustment screw off fast idle cam step, measure 
distance from air horn casting to top of pump stem. 
Ref er to Specifications. 


(2) If adjustment is necessary, remove pump lever 
retaining screw and lever by rotating from pump rod. 


CAUTION: Do not bend lever sideways or twist it. 


(3) Place lever in soft jawed vise and bend end of 


lever as necessary to obtain correct dimension. 


(4) Install pump lever and retaining screw. 


(5) Check adjustment and if correct tighten retain- 
ing screw securely. 


(6) Open and close throttle valves to test linkage for 
freedom of movement and lever for correct alignment. 


Fast Idle Adjustment 


(1) Position fast idle adjustment screw on highest 
fast idle cam step. 
(2) Turn fast idle adjustment screw in or out the 
specified number of turns. Refer to Specifications. 


Choke Coll Laver Adjustment 


Do not remove the rivets and retainers securing the 1. __ - 


choke cover and coil assembly unless it is necessary to \ 4 


inspect the choke coil lever adjustment. If the rivets and 
cover are removed, a choke cover retainer kit is required 
for assembly. 


(1) Remove rivets, retainers and choke cover and 
coil assembly following instructions contained in choke 
cover retainer kit. 
(2) Position fast idle adjustment screw on highest 
fast idle cam step. 


(3) Push on intermediate choke lever and close 
choke valve. 


(4) Insert specified plug gauge in hole adjacent to 
coil lever (see Specifications). Edge of lever should 
barely contact plug gauge (fig. lJ-52). 


(5) Bend intermediate choke rod with Adjusting 
Wrench J-28692 to adjust clearance between lever and 
plug gauge (fig. lJ-52). 


PLUG 
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Fig. lJ-52 
Modal 2SE Carburetor-Choke Coll Laver Adlustmant 


Fast Idle Cam Position Adjustment 


The choke coil lever adjustment must be correct and 


the fast idle adjustment must be completed before pro- 
ceeding (fig. lJ-53). 


(1) Rotate degree scale of Carburetor Choke Angle 
Gauge J-26701-...\ .. to position zero degree mark opposite 
pointer. 


(2) With choke valve completely closed, position 
magnet squarely on top of choke valve. Rotate bubble 
until it is centered. 


(3) Rotate degree scale until degree mark specified 
for adjustment is opposite pointer . Refer t o 
Specifications. 


(4) Position fast idle screw on second cam step adja~ 
cent to rise of high step. 


(5) Close choke valve by pushing on intermediate 
choke lever. 


(6) Push vacuum break lever toward open choke 
position until lever is against rear tang on choke lever. 


(7) Adjust by bending fast idle cam rod with Bend- 
ing Tool J-9789-111 until bubble is centered. 


(8) Remove gauge. 


FAST IDLE CAM ROD 


FAST IDLE 
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Fig. lJ-53 
Modal 2SE Carburetor-Fast Idle Cam Poalllon Adjustment 


Air Valve Rod Adjustment 
Ref er to figure lJ-54. 


(1) Rotate degree scale of Carburetor Choke Angle 
Gauge J-26701-A to position zero degree mark opposite 
pointer. 
(2) Close air valve and place magnet on top of it. 


(3) Rotate bubble until it is centered. 


(4) Rotate degree scale until specified degree mark 


(refer to Specifications) is opposite pointer. 


(5) Seat vacuum diaphragm using external vacuum 
source. 


NOTE: Plug end wver with tape if purge bleed hole is 


used. Remove tape af ter adjustment. 


AIR VALVE 
ROD 
ADJUSTING WRENCH 
J-28692 


VACUUM 
DIAPHRAGM 
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Fig. lJ-54 
Modal 2SE Carburetor-Air Valve Rod Adjustment 
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(6) Apply light pressure to air valve shaft in direc- 
tion to open valve to ensure all slack is removed between 
air valve rod and plunger slot. 


(7) Bend air valve rod with Bending Tool J-9789-111 
until bubble is centered. 


(8) Remove gauge. 


Primary Side Vacuum Break Adjustment 
Refer to figure lJ-55. 


(1) Rotate degree scale of Carburetor Choke Angle 
Gauge J-26701-A until zero degree mark is opposite 
pointer. 


(2) Completely close choke valve and place magnet 
squarely on top of it. 


DEGREE SCALE 


SPECIFIED ANGLE 
MAGNET 


PLUNGER BUCKING 
SPRING 


VACUUM BREAK 
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Fig. lJ-55 
Model 2SE Carburetor- 
Prtm1ry Sida Vacuum Break Adjustment 


(3) Rotate bubble until it is centered. 


(4) Rotate degree scale to position specified degree 
mark (refer to Specifications) opposite pointer. 


(5) Seat choke vacuum diaphragm using external 


vacuum source. 


(6) Hold choke valve at closed position by pushing 
on intermediate choke lever. Ensure plunger backing 
spring (if used) is compressed and seated. 


(7) Bend vacuum break rod with Bending Tool J- 
9789-111 to center bubble. 


(8) Remove gauge. 


Choke Unloader Adjustment 
Refer to figure lJ-56. 


(1) Rotate degree scaie of Carburetor Choke Angle 
Gauge J-26701-A until zero degree mark is opposite 
pointer. 
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(2) Close choke valve completely and set magnet 


squarely on top of it. 
(3) Rotate bubble until it is centered. 


( 4) Rotate degree scale to position specified degree 


mark (refer to Specifications) opposite pointer. 


(5) Hold primary throttle valve wide open. 


INTERMEDIATE 
CHOKE LEVER 


PRIMARY 
THROTTLE LEVER 


SPECIFIED ANGLE 
(SEE SPECS.) 
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Fig. 1 J-56 
Modal 2SE Carburetor-Choke Unloader Adlustmant 


NOTE: If engine is warm it may be necessary to hold 


choke valve closed with a rubber band. 


(6) Bend throttle lever tang with Bending Tool J- 


9789-111 until bubble is centered. 


(7) Remove gauge. 


Secondary Lockout Adjustment 


Refer to figure lJ-57. 


(1) Hold choke valve wide open with intermediate 
choke lever. 


(2) Open throttle lever until end of secondary ac- 


tuating lever is opposite toe of lockout lever. 


(3) :Y!easure clearance (refer to Specifications) be- 


tween toe of lockout lever and secondary actuating lever. 


(4) If adjustment is necessary, bend lockout lever 


tang contacting fast idle cam with Bending Tool J-9789- 


111. 


Idle Speed and Mixture Adlustment 


The engine and related systems must be operating 


normally before performing curb (slow) idle speed ad- 


justment. Idle mixture adjustment should not be neces- 


sary unless, during carburetor overhaul, the mixture 


screw position was altered. 
Precautions and General Information 
•Set the parking brake firmly and do not accelerate 


the engine. 


• Ensure the engine is at normal operating temper- 
ature before adjusting idle speed and mixture. 


INTERMEIDATE 


LEVER 
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Fig. lJ-57 
Model 2SE Carburator-Secondart Lockout Adlustmant 


. ,,.- 
1 · 


\ .. 


•Perform adjustment procedures with the air cleaner - 
installed, or with air cleaner removed and associated 


. vacuum hoses plugged. Choke must be open and 
deceleration valve supply hose plugged. 
•Do not idle the engine more than three minutes at a 


time. 


•If the mixture adjustment procedure requires more 


than three minutes, operate the engine at 2000 rpm 
for one minute. 
•Ensure the ignition timing is correct before adjust- 


ing idle speed. 
•Use extreme caution around fan, belts and other 
moving parts when the engine is operating. Do not 


wear loose clothing. Do not stand in direct line with 
the fan blades. 


Curb !Slow! Idle Speed Adlustment 


(1) Disconnect and plug purge vacuum hose at va- 


por canister. 


NOTE: Use a tachometer with an expanded scale of 400 
to 800 or 0 to 1000 rpm. Inspect tachometer periodically 
to ensure accuracy within two percent. 


(2) Connect tachometer. 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line u;ith fan. Do not put 
hands near ]J'Ulleys, belts or fan. Do not wear loose 
clothing. 


(3) Start engine and warm to normal operating 


temperature. 


(4) Set parking brake firmly. 
(5) Place manual transmission into Neutral, auto- 
matic transmission in Drive. 


(6) Adjust idle speed by turning solenoid idle screw 
to obtain specified idle speed. 
\_ 


(7) Disconnect solenoid wire connector. Adjust curb 


idle screw to obtain 500 rpm. 


(8) Connect solenoid wire connector. 


( 


" 


(9) Stop engine. Disconnect tachometer. Install air 
cleaner (if removed) and connect vacuum hoses (if dis- 
onnected). Connect canister purge hose and deceler- 
ation valve supply hose (if disconnected). 


Carburetor Model 2SE Idle Speed 
Adjustment Specifications 


Engine 
Transmission 
I 
RPM 


Manual 
I 
900 (± 100)© 
4-Cylinder 
I 
700 (± 100)© 
Automatic 


©idle speed with solenoid de-energized is 500 rpm. 
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Fast Idle Spead Adlustmant 


(1) Connect tachometer. 


(2) Set parking brake and place manual transmis- 


sion in Neutral, automatic transmission in Drive. 


(3) Connect tachometer. 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line with fan. Do not JJUt 
hm1ds near 'J)Ulleys, belts or fan. Do not wear loose 


clothing. 


(4) Start and warm engine to normal operating 
temperature. 


(5) Disconnect and plug EGR valve vacuum hose. 


(6) Open throttle slightly and rotate fast idle cam 
until adjustment screw is against highest step of cam. 


(7) Adjust fast idle speed to specification. 


(8) Quickly open throttle slightly and allow engine 


to return to slow idle speed. 


(9) Connect EGR valve vacuum hose. 


( 10) Disconnect tachometer. 


Idle Mixture Adlustmant 


Idle mixture adjustment should only be performed if 
the mixture adjustment screw position was disturbed or 


replaced during carburetor overhaul. 


(1) Position manual transmission in _Neutral posi- 


tion. automatic transmission in Drive. Set parking 


brake. 


WARNING: Use extrenie caution when engine is oper- 
ating. Do not stand in direct line with fan. Do not put 
hands near pulleys. belts or fan. Do not wear loose 
clothing. 


(2) Connect tachometer, start engine and warm to 


operating temperature. 


NOTE: Use a tachometer with an expanded scale of400 


to 800 or 0 to 1000 17Jm. Inspect tachometer periodically 
to ensure r1ccuracy within two percent. 


(3) _..\.djust idle speed as described above. 


(4) Turn idle mixture adjustment screw lean (clock- 


wise) until perceptible loss of rpm is noted. 
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(5) Turn 
idle mixture adjustment screw rich 


(counterclockwise) until highest rpm is attained. Do not 


turn screw an~· further than position where highest rpm 


is first attained. This is ref erred to as lean best idle. 


NOTE: Engine :;peed will increase abore idle speed an 
amount that ccwrespmtds approximately to the lean drop 


;;pecification obtained in step (6). 


(6) As final adjustment, turn idle mixture adjust- 
ment screw clockwise in increments until specified drop 
is attained. Ref er to Idle Drop Specification. 


::"l'OTE: If the fimil rpm d1jfers more than ± JO rpm 


;i·um the originally adjw;ted idle speed. readjust idle 
3peed to speci;i.'catiun and repeat steps (6) and (7). 


Carburetor Model 2SE Idle Mixture 


Adjustment Idle Drop 


Engine 
I 
Transmission 
I 
RPM Drop 


I 
M 
I 
100 
4-Cylinder 
I 
A 
I 
100 . 


Choke Mechanism Service 
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Test the choke mechanism and vacuum break for 
proper operation at the recommended maintenance in- 


tervals. _..\.ny binding condition that may have developed 


because of petroleum gum formation on the choke shaft 
or from damage should be corrected. Inspect the vacuum 
break hose for proper connection, cracks, abrasion and 


general deterioration. Correct or replace as necessary. 


General Inspection 


(1) Remove air cleaner. With engine off, hold 


throttle half open. Open and close choK.e several times. 


Observe linkage and ensure all links are connected and 


that there are no indications of damage. 


(2l If choke or linkage binds. sticks or moves 
sluggishly, clean \\'ith _.\.:.IC Choke anci Linkage Cleaner, 
or equivalent. Use cleaner as directed on can. If cleaning 


does not correct the problem. replace malfunctioning 
parts. 


(3) Visually inspect carburetor and ensure all \'ac- 


uum hoses are connected. Inspect hoses for cracks, abra- 
sion, hardness or indications of general deterioration. 


Replace or correct as necessary. 


(-1) Ensure \·acuum break diapl:ragm shafts are 


r'ully extended when engine is off. If :fraits are not fu lly 
extended. replace •:acuum break asse1:1bly. Start en15ine; 
primary \'acuum break diaphrar;m snaft should fully 
retract. If unit fails to retract. replr:.ce \·acuum break 


assembly. 


1 J-30 
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Electric Choke Heater 


If the choke fails to operate properly, perform the 
following tests. 


(1) Measure voltage at choke heater wire connection 


with engine operating. If voltage is between 12 and 15 


volts, replace choke unit. 


(2) If voltage is low or zero, inspect all wires and 


connections. If connection at oil pressure switch is . . . 


faulty, low pressure warning light may also be inopera- (' 


tive with ignition on and engine not started. Repair ' 


wires and connections as necessary. 


(3) If tests in steps (1) and (2) have normal results, 
replace oil pressure switch. 


SPECIFICATIONS 


Carburetor Model 2SE Specifications 


17081790 
17081791 


Pri. Throttle Bore 
35 mm 
I 
35 mm 


Sec. Throttle Bore 
46mm 
46mm 


Pri. Venturi Diameter 
28 mm 
28 mm 


Sec. Venturi Diameter 
Var. Air Valve 
Var. A.ir Valve 


Fuel Inlet Seat Diameter 
2.36 mm 
2.36 mm 


Idle Bypass 
2.69 mm 
2.65 mm 


Idle Tube 
0.80 mm 
0.80mm 


Side Idle Air Bleed 
1.32 mm 
1.32mm 


Lower Idle Air Bleed 
1.32 mm 
1.32mm 


Spark Port Size 
1.14mmx3.84mm 
1.14mmx3.84mm 


Main Jet 
No. 162 (162 mm) No. 178 (1.78 mm) 


Pri. Metering Rod No. 
17057856 
17057857 


Sec. Metering Rod No. 
17064887 
17064887 


Top Well Bleed 
1.78mm 
1.78mm 


Side Well Bleed 
2.44 mm 
2.44mm 


Power Valve Timing 
1 to 5 in. Hg. 
1 to 5 in. Hg. 


4-Cylinder 
Carburetor 
Engine 
Number 


CJS,7,8 
Man., 17081790 
(49 State) Trans. 


CJ-7, 8 
Auto. 
17081791 
(49 State) Trans. 


'.1l 
Maximum Degree Setting 


TR Tamper Resistant 


@ 
Second Step of Cam 


Accelerator Nozzle Diameter 


Float 
Pump 


I 


Fast Idle I 
Level 
Stem Height 
mm(inches) 
mm(inches) 
Cam Adj;i> 


5.3 (.208) 
3.25 (.128) 
25° 


5.5 (.256) 
3.25 (.128) 
25° 


0.50 mm 
0.50 mm 
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Fast Idle I Air I Vac. , 


Choke I 


Secondary I Choke Coil 
Speed 
Valve Break Unloader 
Lever Plug 


!100 rpm I LinkD, Pri. I 
Lockout 
Gauge 


2400 
I 20 I 
190 I 32° 
TR , 1.27-2.03r:im I 1.27-2.03r;im 


( .050-.080in.) I LOSO-.080in.) 


2600 
I 20 I 190 I 
32° 
TR I 


2.16mm I 


2.16mm 


! 
L085in.) 
(0.85in .l 
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CARBURETOR MODEL E2SE- 
2 VENTURI 


GENERAL 


Paga 


Carburetor Circuits 
lJ-31 
Carburetor Ovarllaul 
lJ-35 
Carburetor Replacement 
lJ-34 


The .Yiodel E2SE carburetor is a newly developed two- 


venturi, two-stage carburetor of down draft design (fig. 
lJ-58) for four-cylinder engines installed in CJ vehicles 


manufactured for sale in California. To reduce overall 


General 
Service Adjustment Procedures 
Specifications 


Paga 
lJ-30 
lJ-45 
lJ-46 


weight, aluminum die castings are used for the air horn, 
float bowl, throttle body, mixture control solenoid. and 


choke housing on all models . . ..\. zinc die-cast choke hous- 
ing is used to reduce heat transfer and allow good engine 


\varm-up operation. 


( 


A heat insulator gasket between the throttle body and 
float bowl is used to reduce heat transfer to the float 
bowl. 
The primary stage has a triple venturi with a small 
35 mm bore that provides efficient fuel control during 
idle and partial throttle operation. The secondary stage 
has a large 46 mm bore that provides for increased air 
capacity necessary for higher engine power require- 
ments. An air valve is used in the secondary stage that 


has a single tapered metering rod. 
When used with the C4 system; the Model E2SE car- 
buretor includes special design features for optimum 
air/fuel mixture control during all ranges of engine 
operation. An electrically operated mixture control sole- 


noid, located in the air horn, is used to control air and 


fuel metered to the idle and main metering systems of 
the carburetor. A plunger in the end of the solenoid is 


submerged in fuel in the fuel chamber of the float bowl. 
The solenoid is turned on and off (or "pulsed") by the 
Electronic Control Module (ECM). The ECM, responding 


to the amplitude of the voltage at the oxygen sensor in 


the exhaust manifold and other engine operating condi- 
tions, energizes the solenoid to move the plunger down 
to the lean position or, de-energizes it to the rich position 


to control fuel delivery to the idle and main metering 
circuits. The ECM energizes the solenoid by providing a 
ground to complete the path for current flow. The sole- 
noid has 12 volts (battery voltage) applied to it at all 
times while the ignition switch is on. When the plunger 


is in the down (lean) position, fuel metering is controlled 
by a factory adjusted lean mixture screw located in the 


float bowl. When the plunger is in the up (rich position), 
additional fuel is metered to the main fuel well through 
the factory adjusted rich mixture screw located at the 


end of the fuel supply channel in the float bowl. 
In addition, air metered to the idle circuit is controlled 
by the up and down movement of the mixture control 


solenoid plunger. The plunger either increases or de- 


creases air supplied to the idle circuit, which is further 


metered by a factory adjusted idle air bleed screw. 
The movement (or "cycling") of the solenoid plunger, 
up or down, occurs ten times per second. The ratio (duty 


cycle) of "on" to "off' time, or dwell period, is varied by 


the ECM according to the engine operating conditions. 


This varies the fuel and air mixture to achieve, as near 
as possible, optimum air/fuel mixture ratios. The ex- 


haust gas mixture oxygen content (lean or rich), and 
other engine operating conditions, are constantly mon- 


itored by the C4 system microprocessor (ECM) and the 
air/ fuel mixture is adjusted accordingly for improved 


exhaust emission control and good engine performance. 


Identification 


The carburetor model identification is stamped verti- 
cally into the float bowl at a flat area adjacent to the 
vacuum tube (fig. lJ-59). When replacing the fuel bowl, 
follow the manufacturer's instructions contained in the 
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~ 
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Fig. lJ-58 Model E2SE Carburetor 
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Fig. lJ-59 Model E2SE Carburetor-Identification 


service repair package and ensure that the identification 


number is transferred to the new float bowl. Refer to t::e 


bowl part number when sen·icing the carburetor. 


CARBURETOR CIRCUITS 


The model E2SE carburetor has six basic circuit3. 
They are: 


·•Float 
•Idle 
• Main Metering 


•Power Enrichment 
•Pump 
•Choke 


Float Circuit 


The float chamber is located next to t!:e pdmar:: ar:d 


secondary bores (fig. 1J-60l. This fean.:.re assures ac=- 
quate fuel supply to both carburetor Ye:ituri bores du:-- 


ing all normal engine operations 


lJ-32 
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Fig. lJ-60 
Model E2SE Carburetor-Float and Fuel Reservoir 


A single pontoon float, brass needle seat, and rubber 
tipped float valve with pull clip are used to control the 
fuel level in the float chamber. The float chamber is 
internally vented through a vertical vent cavity in the 
air horn. Above this vent cavity is a removable vent 


stack assembly that has a small meshed screen for its 


top. The vent stack provides the correct height for the 


internal vent of the float chamber. The float chamber is 
also externally vented through a tube (fig. lJ-61) in the 
air horn. A hose connects this tube directly to a vacuum 
operated vapor vent valve located in the vapor canister. 


When the engine is not operating, the canister vapor 
vent valve is open, allowing fuel vapor from the float 
chamber to pass into the canister where it is stored until 
purged. The venting of fuel vapor from the carburetor 
float bov.;l to the canister conforms to e\'aporative emis- 


sion requirements and improves hot engine starting. 
A hot idle compensator assembly (when used) is lo- 
cated in the air horn casting. The opening and closing of 


the hot idle compensator valve is controlled by a bime- 


tallic strip that is calibrated for a specific temperature. 
When the valve opens. additional air is allo".ved to by- 


pass the thro!tle valves and enter the intake manifold to 
prevent rough idle during periods of hot engine 


operation . 


. .\.n integral one-inch pleated-paper fuel filter, with 


check rnlve, is front mounted in the float bowl inward 


from the fuel inlet fitting to provide good filtration of 


incoming fuel (fig. lJ-61 l. The check valve shuts off fuel 


flow to the carburetor and prevents fuel leaks should 


vehic.le roll-over occur. 


Idle Circuit 


Fuel for idle and partial throttle engine operation is 
provided by the idle circuit. Fuel flows from the main 


well area into the idle tube and continues through the 


FLOAT 


FILTER 


SPRING 


FUEL FILTER 


Fig. lJ-61 
Carburetor Model E2SE-Float Circuit 
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idle cross-over passage where it is mixed with air that 
enters via the lower idle air bleed (fig. lJ-62). 
The idle mixture adjustment screw is recessed in the 
throttle body casting and sealed with a hardened steel 
plug to discourage indiscriminate change of the factory 
assembly mixture adjustment, which could raise undesi- 


. rable exhaust emission to a level that is beyond accept- 
able standards. 


Main Metering Circuit 


..\.t partial throttle and cruising speed, increased air- 


flow through the venturi creates a low pressure area in 


the venturi. Because air above the fuel level in the bowl 


is at normal pressure, fuel flows to the lower pressure 


area created by the venturi and amplified by the booster 


venturi. 


The iuel flov; moves past the mixture control solenoid 


to the main well. Air enters through the main well air 
bleeds. The resulting mixture of fuel and air is lighter 


than raw fuel, responds more quickly to changes in 


venturi vacuum, and is more readily vaporized when 
discharged into the venturi (fig. lJ-63). 


Power Enrichment Circuit 


Power enrichment for hea\·y load or high speed oper- 
ation is provided by the power enrichment circuit in the 
secondary stage. The air/fuel mixture enrichment is 


accomplished by the mixture control solenoid being in 
the upward (rich) position the majority of the time (low 
dwell) and allowing fuel flO\\. through the secondary 
stage of the carburetor (fig. lJ-6.J:l. 


( 


Pump Circuit 
( _ 


When the throttle is opened suddenly, airflow re- 
sponse through the carburetor is almost immediate. 
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Fig. lJ-62 Carburetor Modal E2SE-ldla Cln:ult 
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Fig. lJ-63 Carburetor Modal E2SE-Maln Metering Circuit 


There is a brief time lag before fuel inertia is overcome. 


This lag causes the desired air/ fuel ratio to be leaned 
out. A piston-type accelerating pump system mechani- 
cally supplies the fuel necessary to overcome this defi- 
ciency (fig. lJ-65). Fuel is drawn into the pump cylinder 
from the fuel bowl, past the pump piston on the upward 


movement of the accelerator pump shaft. . .\s the throttle 
lever is moved, the pump link, operating through a sys- 
tem of levers and assisted by the pump drive spring, 


SECONDARY 
METERING 
ROD 


SECONDARY THROTTLE 
VALVE 


PRIMARY 
THROTTLE 


VALVE 
9 0 7 28 


Fig. lJ-64 Carburetor Modal E2SE-Powar Enrichment Circuit 


pushes the pump piston down. Fuel is forced throug!'l a 
passage, past the pump discharge check ball, and ou" ::i.e 


pump discharge jets in the \·enturi cluster. 


Choke Circuit 


The choke circuit in the model E2SE carburetor t ::g. 
lJ-66) employs a single \·acuum break unit tha" is 
mounted on the idle speed solenoid bracket located on 
the primary side of the carburetor. 
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Fig. lJ-65 
Carburetor Modal E2SE-Pump Circuit 


An electrically heated bimetallic choke coil is 
mounted in the choke housing located on the secondary 
side of the carburetor. Special rivets, and conventional 
retainers, are installed to retain the factory assembly 
adjustment of the bimetallic choke coil. They provide a 


tamper-resistant enclosure to discourage indiscriminate 
readjustment in the field. In addition, a special cutout is 
notched in the choke cover that must be indexed with a 
raised boss cast in the cover mounting flange on the 
choke housing. A new procedure for removal of the 


choke cover is required when performing major carbu- 
retor overhaul, replacement of the cover and coil assem- 
bly or choke housing. 


INTERMEDIATE 
CHOKE LEVER 


CHOKE 
COIL LEVER 


CHOKE 
COIL 


FAST IDLE 
ADJUSTMENT 
SCREW 


NOTE: The choke cover and coil assembly must not be 
removed unless required during major carburetor over- 


haul, or replacement of the cover and coil assembly or 


choke housing is necessary. 


The carburetor has a screw located in the primary 
throttle lever for fast idle speed adjustment. A separate 
screw, located in the throttle body, is used to adjust the 
curb or base (depending upon application) idle speed 
setting (solenoid de-energized). 


CARBURETOR REPLACEMENT 


Removal 


Flooding, hesitation on acceleration and other per- 
formance complaints are, in many instances, caused by 
the presence of debris, water or other foreign matter in - 
the carburetor. To aid in diagnosis, the carburetor 
should be carefully removed from the engine without 
draining the fuel from the bowl. Contents of the fuel 
bowl may then be examined for contamination as the 
carburetor is disassembled. Also, the filter should be 
examined for contamination. 


(1) Remove vacuum hoses, air cleaner and gasket. 


WARNING: Battery negative cable must be removed 


to pre1:ent a. potential fire hazard when fuel line is 
disconnected. 


(2) Disconnect battery negative cable. 


(3) Disconnect fuel pipe fitting and vacuum hoses 
from carburetor. 


VACUUM 
BREAK LEVER 


VACUUM BREAK 
ANO AIR VALVE 
CONTROL DIAPHRAGM 


SECONDARY LOCKOUT 
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Fig. lJ-66 
Carburetor Modal E2SE-Choka Circuit 


( 
'· 


(4) Disconnect 
throu:le 
linkage and 
electrical 


connectors. 
(5) Remove carburetor attaching bolts and nuts, 
md remove carburetor and gasket. 


Installation 


Fill the carburetor bowl with fuel before installing the 
carburetor. This reduces strain on the starter motor and 
battery, and reduces the possibility of backfire while 
attempting to start the engine. A small supply of no-lead 
fuel will also enable the carburetor float and inlet needle 
and seat assembly operation to be tested. Operate 
throttle lever several times and observe discharge from 
pump jets before installing carburetor. 


(1) Ensure throttle body and intake manifold seal- 


ing surfaces are clean. 


(2) Install manifold gasket on replacement 


carburetor. 
(3) Place carburetor in position and loosely install 


attaching bolts and nuts. 


(4) Install vacuum hoses and loosely connect fuel 
pipe fitting. 


(5) Tighten attaching bolts and nuts with 145 inch- 
pounds (16 N•m) torque. 


(6) Tighten fuel pipe fitting with 18 foot-pounds (24 


N•m) torque. 
(7) Connect throttle linkage and electrical 
onnectors. 


(8) Connect battery negative cable. 


NOTE: Plug disconnected vacuum hoses. 


WARNING: Use extreme caution when engine is oper- 
ating. Do not stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear loose 


clothing. 


(9) Adjust idle speed. Ref er to Specifications. 


(10) Install air cleaner, gasket and vacuum hoses. 


CARBURETOR OVERHAUL 


The following procedures apply to a complete over- 


haul with the carburetor removed from the engine. 
A complete disassembly is not necessary for per- 


forming routine service adjustments. In most instances, 
service adjustments of the individual circuits can be 


performed without removing the carburetor from the 
engine. Refer to Service Adjustment Procedures. 


A complete carburetor overhaul includes disassembly, 
thorough cleaning, inspection and replacement of the 
gaskets and worn or damaged parts. It also includes idle 


speed and mixture adjustment (if necessary) and fast 


die adjustment after the carburetor is installed. 


NOTE: When using an overhaul kit. u.se all parts in- 
cluded in the kit. 
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NOTE: Flooding, hesitation on accelemtio11. and 0th.er 
performance problems are in many instances caused ?y 
the presence of debris, water, or other foreign matter ~ n 


the carburetor. To aid in diagnosing a problem, care1!d'y 
remove the ca.rburetor from the engine u:ithout remot·- 


ing the fuel from the bowl. Examine the bowl con ten :.s 


and filter for contamination as the carburetor · 


disassembled. 


CAUTION: Before performing any service on the car- 


buretor, it is essential that it be placed on a holding 
fixture. Without the use of the holding fixture, it is 
possible to damage the throttle valves. 


Disassembly 


(1) If clip is used to secure pump rod, remove cEp 
and remove pump rod from hole in pump lever. 


NOTE: Do not remove pump lever retaining screzc, 


pump lever, and washer from air horn assembly. 


(2) If clip is not used to secure pump rod (clipless 
design), remove pump lever retaining screw and washer 


from air horn (fig. lJ-67). Rotate pump lever to remo\·e 
from pump rod. 
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Flg. 1J-67 
Carburetor Model E2SE-Pump Lever Screw Removal 


(3) Remove hose from primary side vacuum brea.~ 
assembly and throttle body. 
. 


( 4) Remove idle speed solenoid-vacuum 
brea.~ 


bracket attaching screws from air horn and throttle 


body (fig. lJ-68). Rotate vacuum break and bracket as- 
sembly to remove >·acuum break rod and air vah·e :-od 


from vacuum break diaphragm plunger. If not remo\·e<i 
previously, remove idle speed solenoid from bracke.t. 
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Fig. lJ-68 
Carburetor Modal E2SE-Vacuum Break Removal 


CAUTION: Do not place vacuum break assembly and 
solenoid in carburetor cleaning solution. Immersion in 


solution will damage vacuum break diaphragm and 


solenoid. 
· 


(5) It is not necessary to remove the secondary side 


vacuum break rod from linkage unless replacement of 


vacuum rod is necessary. If necessary to replace second- 
ary side vacuum break rod, remove and discard retain- 


ing clip from end of rod. A replacement retaining clip is 
required for reassembly. Remove plastic bushing used 
on rod and retain for reassembly. 


(6) Remove and discard retaining clip from inter- 
mediate choke rod at choke lever (fig. lJ-69). A replace- 
ment retaining clip is required for reassembly. Remove 


choke rod and plastic bushing from choke lever and 
retain bushing for reassembly. 


INTERMEDIATE 
CHOKE ROD 


Fig. lJ-69 
Carburetor Modal E2SE- 
lntarmadlata Choke Rad and Clip Removal 


(71) Remove three mixture control solenoid screws in 


air horn. Using slight twisting motion, carefully ' iit 


solenoid out of air horn (fig. lJ-70). Remove and discaz-d 
solenoid gasket. 
( 


(8) Remo\·e seal retainer and rubber seal from e!ld 


of solenoid plunger. Do not damage or nick end of sole- 


noid plunger. Discard seal and retainer. 


Fig. 1J.70 
Carburetor Modal E2SE- 
Mlxtura Control Sot a not d Removal 


(9) If equipped, remove two small screws that re- 
, 


tain hot idle compensator valve (fig. lJ-71). Remove 


valve and seal from air horn. Discard seal. Hot idle 


compensator valve must be removed to gain access to 


short air horn-to-bowl attaching screw. 


Fig. lJ-71 
Carburetor Modal E2SE- 
Hot Idle Compensator Valve Removal 


(10) Remove six air horn-to-bowl attaching screws 
and lockwashers (fig. lJ-72). 


(11) Rotate fast idle cam to full UP position and 
remove air horn assembly by tilting to disengage :ast 


idle cam rod from slot in fast idle cam (fig. lJ-73). _.\ir 
horn gasket should remain on float bowl for remo\·al 


later. Do not remove fast idle cam screw and cam from 
float bowl. 


Fig. 1 J-72 
Carburetor Model E2SE- 
Alr Horn Screws and Vent Screen 


Fig. 1J.73 
Carburetor Model E2SE-Alr Horn Removal 


NOTE: These parts are not serriced separately and are 


to remain permane11 tlu in place as installed during orz'gi- 
11al assembly. Th e 11ew service replacement float bowl 


will include the seco11dary lockout lever. fast idle cam 


a11d scre·w installed as required. 


(12) Remove fast idle cam rod from choke lever by 
rotating rod to align tang on rod \\"ith small slot in lever. 


(13) If necessary, remove t\\"O small screws and re- 
move vent/ screen assembly. 


(1-1) Further disassembly of air horn is not required 


for cleaning purposes. If component replacement is re- 
quired, remove staking on t\vo choke \·ah·e attaching 


screws. Remove scre\\"S. choke \·ah·e, and shaft from air 
horn. 


NOTE: The 1ur rnfre .~cre1cs ure pen11a1ie11tly staked in 
place a111i :-;/wuld 11ot be re11w1·ed. Do 1wf attempt to 


re11101·e the seco11daru illeterinr; rod f ro/ii the air mfre 
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assembly. A !so. du 11ot re iii 1J1Je the plugs coi·erin,q the 
idle air bleed screw duriuu mutine servicing. This ad- 


jw;tment screw is preset dut"l·ng origi11al as.sembly and 
1w attempt should be made to change the adjustment in 


the field except dwiug air horn or float bmd replnce- 
111eu t, at u·hich time service instructions must be fol- 
lmced carejidly. If air horn replacement is required 
dwing carb1u-etor seruice, the new seri'ice air horn as- 


sem bly will include the secondary metering rod-air 
valve assem bly preset as required. 


(15) It is not necessary to remove vacuum break rod, 


or air valve rod from levers in air horn unless replace- 
ment of rods is necessary. Plastic bushings on levers 


may be cleaned in carburetor cleaning solution. 


NOTE: If necessary to replace the vacuum. break rod. 


or air valve rod, rem(J'Ve and discard retaining clips from 


e11d of rods. Replacement 1·etaining clips are required for 
reassembly. Remove plastic bushing used on rods and _ 
retain for reassembly. 


(16) Remove pump plunger from pump well. 


(17) Remove pump return spring from pump well. 


(18) Remove plastic filler block located over float 


valve. 


(19) Remove float assembly and float valve by pull- 


ing up on retaining pin. Remove float valve seat and 


gasket with Seat Remover Tool J-22769 (fig. lJ-74). 


Fig. lJ-74 
Carburetor Model E2SE-lnlet Needle Seat Removal 


(20) With removal Tool J-22769 or a wide-blade 


screwdriver that fully fits slot in top of jet, remove 
extended main metering jet from float bowl (fig. lJ-15 l. 


NOTE: Do 11ot re11111 ce or chm1,qe adjw;tment of the 
.,111all calibmtion . .:;cre1c located rleep inside the meteti11,q 


jet du1i11g muti11e .~e1TiciJ11J. Th e adj11stme11t :;cretc is 


/!t'eset riuri1ir1 ori(fi1wl asseii;blu ui1d ;w ((ttempt .'ihould 


be i1111.rle to ch1111ue this udj11.,t111e11t in the ;i"e!d e:rcept 


d11ri11q air /11w11 or.rlont h111ci t'epluceilleilt. rr,f >chich time 


.~errice iw;tr)/ctio11s 11111:.:f be ,ri1llo1ced cr:refitilij. 


IJ·J~ 
t"Ut:L i)Ji)ICffii> 


Fig. 1J-75 
Carburetor Model E2SE- 
Extandad Main Metering Jal Removal 


CAUTION: Do not attempt to remove plastic retainer 
by prying out with a tool such as a punch or screwdriver. 
This 1cill darnage the sealing beads on the bowl casting 


.rnrface and necessitate complete float bowl 


replacement. 


(21) Using needlenose pliers, or equivalent, remove 
plastic retainer holding pump discharge spring and 


check ball in place (fig. lJ-76). Discard plastic retainer 


(replacement retainer is required for reassembly). 


(22) Turn bowl upside down and catch pump dis- 


charge spring and check ball in palm of hand. 


PUMP DISCHARGE SPRING 
AND BALL RETAINER 


Fig. 1 J-76 
Carburetor Model E2SE- 
Pump Discharge Retainer Removal 
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NOTE: The tamper-resistant choke cover design is 


11sed to discourage indisCl"iminate readjustment of the 
choke C<J t·er and coil assembly in the field. Howe,,,·er, it is 


11eces:;w71 to remol'e the cover and coil assembly during 
11on11ul carburetor disassembly for cleaning and 


ore rh u u l. 


(23) With small chisel and hammer, carefully cut off 
each rivet head (fig. lJ-77). Use a drift and small ham- 


mer to drive remainder of rivets out of choke housing. 


Use care to prevent damage to choke cover and housing. 
(-- 


Fig. lJ-77 
Carburetor Modal E2SE-Choka Covar Rivets Removal 


(24) Remove three retainers and choke cover assem- 
bly from choke housing. 


(25) Remove screw from end of intermediate choke 


shaft inside choke housing (fig. lJ-78). Remove choke 
coil lever from shaft. 


LEVER 
ATTACHING 
SCREW 
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Fig. 1 J-78 
Carburetor Modal EZSE-C~oka Cilil Lsver Removal 


(26) Remove intermediate choke shaft and lever as- 


sembly from float bowl by sliding rearward out throttle 
lever side (fig. lJ-79). 


(27) Remove choke housing by remo\·ing two attach- 
ing screws in throttle body (fig. lJ-80). 
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Fig. lJ-79 
Carburetor Modal E2SE- 


lntarmadlata Choka Shaft Removal 
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Fig. lJ-80 Carburetor Modal E2SE-Choka Housing Screws 


(28) Remove fuel inlet fitting, gasket, check valve/ 


filter assembly, and spring. 


(29) Remove four throttle body-to-bowl attaching 


scre\vs and lockwashers and remove throttle body as- 
sembly (fig. lJ-81). 


(30) Remove throttle body-to-bowl insulator gasket. 


(31) Hold primary throttle lever wide-open and dis- 


engage pump rod from throttle lever by rotating rod 


until tang on rod aligns with slot in lever. 


(32) If replacement is necessary, remove fast idle 


adjustment screw and clip in primary throttle lever. 


(33) If required, remove curb or base idle speed ad- 


justment screw and spring from throttle body. 


NOTE: Further disassembly of the throttle body is not 


~equired for cleaning purposes. The pn.'mariJ and second- 


'!} throttle mlve screws are permanently staked in 


'-/]lace and slwuld not be removed. The throttle body is 


serviced as a complete assembly !fig. lJ-82). 
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Fig. lJ-81 
Carburetor Modal E2SE-Throttla Body Screws 


NOTE: DO NOT remove plug covering idle mixture 


adjustment screw unless it is necessary to replace i t or 
normal soaking and air pressure fail to clean the idle 
mixture passages. 


(34) Remove idle mixture plug and screw as follows: 


(a) Invert throttle body and place on carburetor 
holding fixture-manifold side up. 


(b) Place a punch in locator hole in throttle 


body beneath idle mixture screw plug (manifold side). 
Refer to figure lJ-83 for locating hole. Holding punch 


vertical, drive punch through locator until hardened 
steel plug breaks. Holding punch at 45 degree angle, 
break out throttle body casting to gain access to mixture 


screw plug. Drive out plug. 


'--·-·· 


FAST IDLE SCREW 


90672 


Fig. lJ-82 
Carburetor Modal E2SE-Throttle Body Assembly 
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Fig. 1 J-83 
Carburetor Model E2SE- 
ldle Mixture Screw Plug Removal 
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NOTE: The hardened plug will break rather than re- 


main intact. It is not necessary to remove the plug 


completely; instead. rernove loose pi,eces to allow use of 


Jelle :Vlixture Adjusting Tool J-290JO, or equivalent. 


(c) Using Tool J-29030, or equivalent, remove 


idle mixture screw and spring from throttle body (fig. 


lJ-84). 
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Fig. lJ-34 
Carburetor Model E2SE-ldla Mixture Screw Removal 


Cleaning and Inspection 


CAUTION: The idle speed solenoid, rmxture -:antral 
solenoid, electrically heated choke assernbly, rubber and ( -· 


plastic components. diaphragms, pump plunger and ·. 


plastic filler block must NOT be irnmersed in carburetor 
cleaning solution because they will either harden, swell 


or distort. 


The carburetor components should be cleaned in a 
cold immersion-type carburetor cleaning solution. 
The plastic bushings located on the end of the vacuum 


break rod and air valve rod may be cleaned in carburetor 
cleaning solution. 


(1) Thoroughly clean all metal parts and blow dry 
with compressed air. Ensure all fuel passages and 
metering parts are free of burrs and dirt. Do not pass 
drill bits or wires through jets and passages. 


(2) Inspect upper and lower surface of carburetor 
castings for damage .. 


(3) Inspect holes in levers for excessive wear or out - 
of round conditions. If worn, levers should be replaced. 


Inspect plastic bushings on levers for damage and exces- 
sive wear. Replace as required. 


(4) Inspect, repair, or replace indicated parts if fol- 
lowing problems have been encountered. 


(a) Flooding: 
l. Inspect float valve and seat for dirt, deep 
wear grooves, scores and proper seating. 
2. Inspect float valve pull clip for proper / 


installation (fig. lJ-85). Do not bend pull clip. 
3. Inspect float, float arms and hinge pin 
for distortion, binds and burrs. Determine density oi 


material in float; if heavier than normal, replace float. 
-!. Clean or replace fuel inlet filter-check 


valve assembly. 


(b) Hesitation: 
1. Inspect pump plunger for cracks, scores 
or excessiYely worn cup. A previously used pump cup 


will shrink when dry. If dried out, soak in fuel for eight 
hours before testing. 
2. Inspect pump duration and return 
springs for weakness or distortion. 
3. Examine all pump passages and jet for 


debris. improper seating of discharge check ball and 


scores in pump well. Examine condition of pump dis- 
charge check ball spring. 


4. Inspect pump linkage for excessive wear; 


repair or replace as necessary. 
(c) Hard Starting-Poor Cold Engine Opera- 


tion: 
1. Examine choke vah-e and linkage for ex- 


cessive wear, binding or distortion. 


leaks. 


debris. etc. 


2. Inspect choke vacuum diaphragm(s) for 


3. Clean or replace carburetor fuel filter. 
i 


-!. Inspect float valve for sticking condition. 


FLOAT ANO 
LEVER ASSEMBLY 
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Fig. lJ-85 Carburetor Model E2SE-Aoat Valve P.ull Clip 


5. Also inspect items listed under Flooding 


(4a) above. 
(d) Poor 
Engine 
Performance-Poor 
Fuel 
Economy: 
1. Clean all fuel and vacuum passages in 
castings. 
2. Inspect choke valve for freedom of 
movement.. 


CAUTION: DO NOT attempt to readjust the lean mix- 
fure screw located inside the extended main metering jet 


_;:ring routine servicing. The screw is adjusted during 


carburetor flow testing and misadjustment can affect 


carburetor calibration. 


3. Inspect main metering jet for debris, 
looseness or damage. 
4. Inspect air valve and secondary metering 
rod for binding condition. If air valve or metering rod is 
damaged or metering rod adjustment has been changed 
from original factory assembly setting, air horn assem- 
bly must be replaced. 
5. Examine mixture control solenoid for 
sticking condition, binding or leakage. Refer to testing 
procedure listed below. 


(e) Rough Idle: 
l. Inspect gasket and gasket mating sur- 
faces on castings for damage to sealing beads, nicks, 
burrs and other defects. 
2. Clean all idle fuel passages. 
3. If removed, inspect idle mixture screw 
for ridges, burrs or being bent. 
-L Inspect throttle lever and valves for 
binding, nicks and other damage. 
5. Examine all diaphragms for possible 
ruptures or leaks. 


vAUTION: Clean plastic parts only in a low volatile 
cleaning solvent-never in gasoline. 
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Testing Mixture Control IMC) Solenoid 


If the mixture control solenoid is suspected of either 
sticking, binding or leaking, test according to the follo\v- 
ing procedure (fig. lJ-86). 
(1) Connect one end of jumper wire to either termi- 
nal of .MC solenoid connector and other end to positive 


( + ) terminal of 12 volt battery source. 


(2) Connect one end of second jumper wire to other 
terminal of MC solenoid connector and other end to 
known good ground. 


(3) With rubber seai and retainer removed from end 
of MC solenoid stem, attach hose from hand vacuum 
pump. 


VACUUM 
PUMP 
\ 


SOLENOID 
TERMINALS 
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Fig. lJ-86 Carburetor Model E2SE-Testlng Mixture Control Solenoid 


(4) With YIC solenoid energized (lean position ), ap- 
ply at least 25 in. Hg (84 kPa l of vacuum and ·ime leak- 


down rate from 20 in. Hg (67 kPa) to 15 in. Hg \51 kPai. 


Leak-down rate should not exceed 5 in. Hg \ 1 i kPaJ in .) 
seconds. If leakage exceeds that amount. replace :VIC 
solenoid. 
(5 ) To test solenoid for sticking in dO\\·n I de-ener- 
gised) position, remove jumper wire connected to 12 ~·o l t 
source and obsen·e hand rncuum pump gauge pointer. It 
should move to zero in less than one second. If not. 
replace YIC solenoid. 


Assembly 
CAUTION: Place throttle body a:rne)}lbiu ·m carbu- 


retor holding f ixture to m:oid damaging th mttle rn fres. 


1 J-4Z 
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( 1) Install curb or base idle speed adjustment screw 
and spring, if removed, in throttle body (fig. lJ-82). 


(2) If removed, install fast idle adjustment screw 
and clip in primary throttle lever (fig. lJ-82). 


(3) Holding primary throttle lever wide open, in- 
stall lower end of pump rod in throttle lever by aligning 
tang on rod with slot in lever. End of rod should point 
outward toward throttle lever. 
(-!) If removed, install idle mixture adjustment 
screw and spring with Tool J-29030 (fig. lJ-84). Lightly 
seat screw and then back out three turns for a prelimi- 
nary idle mixture adjustment. Final idle mixture adjust- 
ment must be performed with carburetor installed on 
engine. 


NOTE: If a replacement float bowl assembly is used, 


stamp or e11grave the model number on the. new float 
bowl (fig. lJ-59). 


(5) Install throttle body and bowl insulator gasket 
over two locating dowels on bowl (fig. lJ-81). 


(6) Holding fast idle cam so that steps face fast idle 
adjustment screw on throttle lever when properly in- 
stalled, install throttle body ensuring throttle body is 
properly located over dowels on float bowl. Install four 
throttle body-to-bowl screws and lockwashers and 
tighten evenly and securely. 
(7) Inspect linkage to ensure lockout tang is located 
properly to engage slot in secondary lockout lever and 
that linkage moves freely and does not bind. 


(8) Place carburetor on proper holding fixture. 


CAUTION: Tightenin,q beyond specified torque can 


damage nylon gasket and cause filel leak. 


(9) Install fuel inlet filter spring, check valve-filter 
assembly, replacement gasket and inlet fitting. Tighten 


fitting with 300 inch-pounds (34 N•m) torque. 


NOTE:· When installing u service replacement filter, 


e11.rnre the Jilter is the type thnt includes a check valve 


that cm1j(m11s to U.S. J'vlotor Vehicle Safety Standards 


(i'vl. VS.S. J. 


NOTE: Wlie11 pmperly installed, hole in filter faces 


to1card i11let fi'tting. R ibs on closed e11d of filter element 


pre1·e11 t filter .ti·o·1n being installed iucorrectly unless 


j(Jrced. 


(10) Install choke housing on throttle body. Ensure 
raised boss and locating lug on rear of housing fit into 
recesses in float bowl casting (fig. lJ-80). Install two 


choke housing attaching screws and lockwashers in 
throttle body and tighten screws evenly and securely. 


(llJ Install intermediate choke shaft and lever as- 
sembly in float bowl by pushing through from throttle 


lever side (fig. lJ-79). 


(1:2l With intermediate choke le\'er in UP (12 o'clock) 


position, install bimetallic coil lever inside choke hous- 


ing onto flats on intermediate choke shaft. Coil lever is 


p~operly aligned when coil pickup tang is at top (12 
o'clock) position (fig. lJ-87). Install inside lever retaining 
screw into end of intermediate choke shaft and tighte~ 
securely. 
( ·:- 


(13) Install choke cover and coil assembly on choke 
housing according to following procedure. 
(a) Place fast idle adjustment screw on highest 
step of fast idle cam. 


CAUTION: Ground contact for the choke electric 
heater i.~ provided by a metal plate located at the rear of 
the choke cover a.~sembly. Do not install a gasket be- 
tween the choke cover a.~sembly and the choke housing. 


(b) Install cover and bimetallic coil assembly on 
choke housing. Align notch in cover with raised cast- 


ing projection on housing cover flange. Ensure coil 
pickup tang engages inside choke coil lever. 


(c) Install three cover retainers and rivets. 


Fig. lJ-87 Carburetor Modal E2SE-Cboka Coll and Caver Installation 


( 


( 14) Install 9ump discharge steel check valve ball 
and spring in passage next to float chamber. Insert end 
of replacement plastic retainer into end of spring and 


install retainer in float bowl. Tap lightly in place until 


top of retainer is flush with bowl casting surface. 


(15) Using Tool J-22769 or a screwdriver that fully 


fits slot in top, install extended main metering jet into 


bottom of float chamber. Tighten jet securely. 


(16) Install inlet needle seat assembly, with gasket, 
using Seat Installer Tool J-22769 (fig. lJ-74). 


(17) For easier adjustment, carefully bend float arm 
upward at notch in arm before assembly. 


(18) Install float valve onto float arm by sliding float 


lever under pull clip. Correct installation of pull clip is to 


hook clip over edge of float on float arm facing float 


pontoon (fig. lJ-85). 
. 
(19) Install float retaining pin into float arm with 
end of loop of pin facing pump well. Install float assem- 


bly by aligning valve in seat and float retaining pin into 


locating channels in float bowl. 


(20) Adjust float level: 
(a) Refer to figure lJ-88. Hold float retaining 
pin firmly in place and push down lightly on float arm at 


outer end against top of float valve. 


(b) Using adjustable "T" scale, measure from 


top of float bowl casting surface (air horn gasket re- 
moved) to top of float at toe. Measuring point is 3/16 
inch back from end of float at toe. 
(c) Bend float arm as necessary for proper ad- 
j us tme n t by pushing on pontoon (refer to 
Specifications). 


(d) Visually inspect float alignment after 


adjustment. 


(21) Install plastic filler block over float valve by 
pressing downward until properly seated (flush with 
bowl casting surface). 
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Fig. lJ-88 
Carburetor Model EZSE-Float Level Adlustment 
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(22) Install air horn gasket on float bowl. Locate 


gasket over two dowel locating pins on bowl. 


(23) Install pump return spring in pump well. 


(24) Install pump plunger assembly in pump well. 


(25) If removed, install vent/screen assembly and 
two small attaching screws. Tighten screws securely. 


CAUTION: Test choke valve for freedom of movemen t 


and proper alignment before staking screws in place. 


(26) If removed, install choke shaft, choke valve, and 


two attaching screws. Tighten screws securely and stake 
lightly in place. 


(27) If used, install new pump plunger stem seal and 
retainer in air horn casting. Lightly stake seal retainer 


in three places. Choose locations that are different from 
original staking positions. 


(28) Install fast idle cam rod in lower hole of choke 


lever. Align tang on rod with small slot in lever. 


(29) If removed, install plastic bushing in hole in_ 


vacuum break lever. Ensure small end of bushing faces 


retaining clip when installed. Insert end of vacuum 


break rod through bushing in lever. Retain rod with 
replacement clip. Press clip in place using needlenose 
pliers. Ensure clip has full contact on rod but is not 
seated tightly against bushing. Rod-to-bushing clear- 
ance should be 0.030 inch (0.8 mm). Retaining clip is 
"dished." Install clip on rod with outward bend of self- 


locking clip facing end of rod. Ensure that clip fuily 
engages rod and that it is not distorted. 


(30) If removed, install plastic bushing in hole in air 


valve lever. Ensure small end of bushing faces retaining 


clip when installed. Insert end of air valve rod through 


bushing in lever. Retain with replacement clip. Press 


clip in place with needlenose pliers. Ensure clip has full 
contact on rod but is not seated tightly against bushing. 


Rod-to-bushing clearance should be 0.030 inch (0.8 mm l. 


Retaining clip is "dished." Install clip on rod with out- 
ward bend of self-locking clip facing end of rod. Ensure 


that clip fully engages rod and that it is not distorted. 


(31) Prior to installing air horn on float bowl, apply a 
light coat of silicone grease or light weight engine oil to 
stem on pump plunger in bowl to aid insertion of stem 
through seal on air horn. 


CAUTION: Do not force air hor11 assembly onto brnd. 
gently lou·er iu place. 


(32) Rotate fast idle cam to full UP position and tilt 


air horn assembly to engage lower end of fast idle cam 


rod in slot in fast idle cam. Holding down on pump 
plunger assembly, carefully lower air horn assembly 


onto float bowl. Guide pump plunger stem through seal 


in air horn casting. 


(33) Install six air horn to bowl attaching screws and 


lockwashers. Three long air horn screws are located ir: 
primary and secondary \·enturi area. Two short sc:-ews 
are located on fuel inlet side and one short sere'-'' is 
located in area beneath hot idle compensator vah·e. All 


I J·'+'+ 
rutL i) Ii) I Cini) 


air horn screws must be tightened evenly and securely. 


Refer to figure lJ-89 for proper tightening sequence. ' 


(34 ) If equipped, install replacement seal in recess of 


float bowl. Install hot idle compensator valve and retain 


with two small attaching screws. Tighten screws 
securely. 
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Fig. lJ-89 
Carburetor Model E2SE- 
Alr Horn Screw Tightening Sequence 


(35) If not tested previously, test mixture control 
solenoid for sticking, binding and leakage following pro- 
cedure listed within Cleaning and Inspection. Install 
replacement rubber seal on mixture control solenoid 
stem. Position seal up against boss on solenoid stem. 
Using 3/16-inch socket and small hammer, carefully 
drive retainer on stem (fig. lJ-90). Drive retainer on 
stem only far enough to retain rubber seal on stem. 
Leave small clearance between retainer and seal to al- 
low for seal expansion. 
CAUTION: A slight twisting motion of the solenoid is 
required during installation to ensure rubber seal on 


stem is guided into recess in the bottom of the bowl and 


to pre1:ent distortion or damage to the rubber seal. 


(36) Prior to installing mixture control solenoid, 
lightly coat rubber seal on end of solenoid stem with 
silicone grease or light weight engine oil. With replace- 
ment mounting gasket, install mixture control solenoid 
on air horn. Carefully align solenoid stem with recess in 


bottom of bowl (fig. lJ-91). 


(37) Install three solenoid attaching screws and 
tighten securely. 
· 


(38) Install plastic bushing in hole in choke lever. 


Ensure small end of bushing faces retaining clip when 
installed. 


(39) With inner coil lever and intermediate choke 


lever at 12 o'clock position, install intermediate choke 


rod in bushing. Retain rod with replacement clip. Press 


lip securely in place with needlenose pliers. Ensure clip 


has full contact on rod but is not seated tightly against 
bushing. Rod-to-bushing clearance should be 0.030 inch 


(0.8 mm). Retaining clip is "dished." Install clip on rod 


\vith outward bend of self-locking clip facing end of rod. 


Ensure that clip fully engages rod and that it is not 
distorted. 
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Fig. lJ-90 
Carburetor Model E2SE- 
Mlxture Control Solenoid Seal and Retainer 


Fig. lJ-91 
Carburetor Model EZSE- 


lnstalllng Mixture Control Solenoid 
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CAUTION: Use rnre when tighteuin.g idle speed sole- 


11oid re ta iniug 1111 t with wrench to avoid damaging vac- 


tw 111 break µlunger. 


(-!0) If removed, install idle speed solenoid, lock- 
washer and retaining nut on primary side vacuum 


bracket. Tighten nut securely. Bend back two retaining 
tabs on lockwasher to fit in slots in bracket. 


(-!ll Rotate vacuum break bracket and insert end of 


vacuum break rod into inner slot of vacuum break dia- 
phragm plunger and end of air valve rod into outer slot 
of \·acuum break diaphragm plunger. Install bracket 
over locating lugs on air horn with taper-seat screw in 


air horn and screw with lockwasher in throttle body. 
Tighten screws securely. 


(-!2J Insert pump rod in hole in pump lev_er by rotat- 
ing lever. Install retaining screw in pump lever, then 


install washer. Holding down on pump plunger stem, 
install pump lever on air horn. Ensure shoulder on 
screv .. · seats in hole in lever and washer is between lever 
and air horn casting. Tighten screw securely. 


SERVICE ADJUSTMENT PROCEDURES 


Refer to Service Adjustment Procedures within Model 
2SE Carburetor section and to General Service and Di- 
agnosis-Chapter lA. 


Idle Speed Adjustments 


The engine and related systems must be performing 
properly before initiating the idle speed adjustments. 


Precautions and General Information. 
•Place manual transmission in neutral, automatic 


transmission in drive. Set the parking brake firmly 


and do not accelerate the engine. 
• Ensure the engine is at normal operating temper- 
ature before adjusting the idle speed. 
• Perform the procedure with the air cleaner installed 


or with air cleaner removed and associated rncuum 


hoses plugged. choke open and deceleration \·alve 
:Supply hose plugged. 
•Do not idle the engine more than three minutes at a 


time. 
• If the idle speed adjustment procedure requires 


more than three minutes, operate the engine at :2000 


rpm for one minute. 


•Ensure the ignition timing is correct before adjust- 


ing idle speed. 
• C' se extreme caution around fan, belts and other 


mo\·ing parts when the engine is operating. Do not 


wear loose clothing. Do not stand in direct 'ine with 


the fan blades. 


FUEL SYSTEMS 
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Slow (Curb) Idle Speed Adjustment Procedure 


(1) Disconnect and plug purge vacuum hose at \·a- 
por canister. 
12) Connect dwell meter to single light blue wire 
taped to mixture control solenoid wires at carbure:or. 
Set dwell meter or. "6-cylinder" scale. Connect tacho me- 


ter at distributer side of filter. 


NOTE: Use a taclwmeter tcith an expanded scale oj.+OO 


tn XOO nr O to 1000 r7m1. Inspect tachometer periodically 


to ensitre accuracy ·within tu·o percent. 


(3) Set parking brake firmly. :Yianual transmission 


in neutral position, automatic transmission in drive. 


WARNING: 
u.~e extreme ccw tion when engine is oper- 
a.ti11g. Dn 11ot stand i'll direct li11e with fan. Do not put 


hrwds 11ear p11 lleys, belt.<; rJr fan. Do not wear loo.-;e 


cluthhtrJ. 


(4) Start engine and warm to normal operating 
temperature. Dwell meter pointer should now be os- 
cillating. Pointer should be generally located between 10 
and 50 degrees with maximum sweep of pointer os- 


cillation covering a segment of 15 degrees. If not, refer to 
C4 System Operational Test. 


(5) Open throttle momentarily to ensure idle speed 


solenoid is fully extended. Adjust idle speed by turning 
solenoid idle adjustment screw to obtain specified idle 
speed. Ref er to Specifications. 


(6) Disconnect solenoid wire. Adjust curb idle to 500 


rpm. 


(7) Connect solenoid wire. 


(8} Stop engine. Disconnect and remove dwell mete: 
and tachometer. Install air cleaner and connect vacuu::i. 
hoses, if remo\·ed. Connect canister purge vacuum hose 


and deceleration valve suppl~: hose. 


Model E2SE Carburetor Idle Speed 
Adjustment Specifications 


Transmission 
RPM 


.\'1an ual 
900 (:!: 100) !:> 


Automatic 
700 (±. 100) :· 


I: idle speed with solenoid de~nergized is 500 rpm. 


Fast Idle Speed Adjustment Procedure 


9093~ 


(1) Connect tachometer at distributor side of fiire:. 


\2) Set parking brake. Place manual transmission 
in neutral position, automatic transmission in dri\·e . . 


WARNING: Cse e.rtrewe cu•dio11 1ci1e11 engine i;:; "P€"·- 


,,t/11u. Du i1r1 f stand i11 
< lirec~ /i11e 1cith fan . Do 1wc J ' ~ 


!11111ds 
/If.'([/" p11/le1;s. belts ,,,. fa 11. Dn not 
1cear 
."rJ 1J.-~ 
clnthi11u. 


ur"TU 
I Ul..I.. u I u I &.mu 


(3) Start and warm engine to normal operating 
temperature. 
(4) Disconnect and plug EGR valve vacuum hose. 


(5) Open throttle slightly and rotate fast idle cam 
until screw is against highest step of cam. 
(6) Adjust fast idle speed to specified rpm. 


(7) Quickly open throttle slightly and allow engine 


to return to slow idle speed. 
(8) Connect EGR valve vacuum hose. 


Idle Mixture Adjustment • 


Refer to Carburetor .Model E2SE Idle Mixture Adjust- 


ment procedure listed within Feedback System section. 


Idle mixture adjustment should not normally be nec- 


essary; only after carburetor overhaul and if original 
mixture screw adjustment has been altered. 


Choke Mechanism Service 


Refer to Service Adjustment Procedures within Model 


2SE Carburetor section. 


4-Cylinder 
Carburetor 
Engine 
Number 


Man. 170811796 1 
CJ 
Trans. 


(Calif. only) 
Auto. 
17081797 
Trans. 


:D 
Maximum Degree Setting 
TR Tamper Resistant 


Float I 
Pump 
Fast 
Level 
Stem Height 
Cam Adj. 
mm (inches) 
mm (inches) 
2nd Step 


5.30 (.208) I 3.25 Ll 28) 
25° 


5.30 (.208) I 3.25 (.128) 
25° 


SPECIFICATIONS 


Model E2SE Carburetor Specifications 


List Number 
I 
17081796 
17081797 
I 


Pri. Throttle Bore 
I 
35mm 
35 mm 


Sec. Throttle Bore 
I 
46 mm 
46mm 
I 


Pri . Venturi Diameter 
I 
28 mm 
28mm 


Sec. Venturi Diameter 
I Var. Air Valve 
Var. Air Valve 


Fuel Inlet Seat Diameter 
I 
2.36 mm 
I 
2.36 mm 


Idle Bypass 
I 
mm 
mm 


Idle Tube 
I 
0.80 mm 
0.80 mm 


Side Idle Air Bleed 
I 
1.17mm 
1.17mm 


Lower Idle Air Bleed 
I 
1.32mm 
1.32 mm 


I 


1.14mm 


I 


1.14 mm 
Spark Port Size 
x 
x 
3.84 mm 
3.84 mm 


Main Jet 
I 


No.4 
I 


No. 4 


(1.752 mm) 
(1 .752 mm) 


Pri. Metering Rod. No. 
i 
NIA 
NIA 


Sec. Metering Rod No. 
i 
17062528 I 17062528 


Top Well Bleed 
i 
0.90 mm 
0.90 mm 


Side Well Bleed 
I 
1.02 mm 
1.02 mm 


Power Valve Timing 
I 
NIA 
NIA 


Accelerator Nozzle Diameter 
I 
0.50 mm 
0.50 mm 
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Fast Idle 
Air 
Vac. 
Unloader j Choke 
Secondary 
Choke Coil 
Speed 
Valve Break 
Lever Plug 
.:!:100 rpm Link .:D 
Pri. 
Lockout 
Gauge 


2400 
20 
19° 
32° 
TR 
1.27-2.03 mm 1.27-2.03 mm 


(.050-.080 in.) (.050-.080 in.l 


20 
19° 
32° 
2.16 mm 
2.16 mm 
2600 
TR 
(.085 in.) 
(.085 in.) 
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CARBURETOR MODEL BBD-2 
VENTUR! 


GENERAL 


Carburetor Circuits 
Carburetor Overhaul 
Carburetor Replacement 
General 


Paga 
lJ-47 
lJ-50 
lJ-50 
lJ-46 


The Carter :Ylodel BBD two-venturi carburetor in- 
corporates three light\\·eight aluminum assemblies, the 
air horn, main body and throttle body (fig. lJ-92). 


The air horn contains the choke valve assembly, me- 


chanical linkage for accelerator pump and metering 


rods. and bo\1.-·l vent. 
The main body contains the fuel bowl. accelerator 
pump, vacuum piston and metering rod assembly, ven- 


turi assembly and solenoid. 


Idle Spead Control 
Service Adjustment Procedures 
Specifications 


Page 
lJ-49 
lJ-55 
lJ-57 


The throttle body contains throttle valves and levers. 
choke housing, choke vacuum diaphragm and idle mix- 


ture adjustment scre\vs. 


Identification 


The carburetor is identified by a code number and· 


build date. Both are stamped on the identification tag. 


Each carburetor build month is coded a l phabeticall ~­ 
beginning with the letter . .\ in January and ending with 
the letter :rI in December (the letter I is not used). The 


CHOKE 
VACUUM 
DIAPHRAGM 


CHOKE 


LINKAGE 
HOUSING 


BOWL 


CHOKE COVER 


FASTENERS 


SOL-VAC 
HOLDING 
SOLENOID 
ADJUSTMENT 


81125A 


81125C 


Fig. lJ-92 
Model BBD Carburetor Assembly 


tag is attached to the carburetor and must remain with 
the carburetor to assure proper identification (fig. lJ- 
17). 


CARBURETOR CIRCUITS 


Fi\·e conYentional circuits are used: 


•Float (fuel inlet) 
• Idle (low speed l ~Ietering 


rucL i) Ii) I Cini) 
'"·'+I 


YEAR 
DAY I 


BUILD DATE 


Fig. lJ-93 Identification Tag 


• :Yiain (high speed) Y.letering 


•Pump (acceleration) 


•Choke 


· Float (Fuel Inlet) Circuit 


REVISION 
LETTER 


60430 


The float circuit maintains the specified fuel level in 
the bowl to provide sufficient fuel to the metering ci:r- 


cuits for all engine operating conditions (fig. lJ-94). 
Fuel flows into the bowl through a needle and seat 


assembly controlled directly by dual floats hinged to the 
float fulcrum pin. 


\Vhen the fuel in the bO\\"l fills to the proper level, tI:e 
float lever pushes the needle toward its seat and re- 
stricts incoming fuel, admitting only enough to replace 
that being used. 


FUEL 
~--or.><"',.......,..---· 
I FLOAT 
NEEDLE 


GASKET 


Fig. 1 J-94 
Float Circuit 
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Idle (Low Speed) Metering Circuit 


Fuel for idle and initial part-throttle operation is me- 
tered through the idle circuit. 


Fuel flows through main metering jets into the main 


wells and continues through the idle fuel pickup tube 
where fuel mixes with air entering through idle air 


bleeds located in the venturi cluster screws (fig. lJ-95). 


IDLE AIR 
BLEED 


, ~-~ -.....~ENTURI 
CLUSTER 
SCREWS (2) 


.,.,...,.,.,...-..., 


VENTURI 
~~ 
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Fig. 1 J-96 
Main Metering Circuit 


-r------~~~~;. 
Main Metering Circuit Enrichmant 


Fig. lJ-95 
Idle Circuit 


At curb idle speed, the air/fuel mixture flows down 


the idle channel and is further mixed with air entering 
the idle channel through the transfer slot, which is 


above the position of the throttle valve at curb idle 


speed. The mixture then flows past the idle mixture 
adjustment screw, which controls the volume of the 
mixture that is discharged below the throttle valve. 
During low speed operation, the throttle valve moves 


to expose the tr an sf er slot as well as the idle port. This 
increased airflow creates a low pressure in the venturi 


and the main metering system begins to discharge fuel. 


Main !High Speed) Metering Circuit 


At partial throttle and cruising speed increased air 


flow through the venturi creates a low pressure area in 


the venturi. Because the air above the fuel in the bowl is 
at atmospheric pressure. fuel is forced to the lower pres- 


sure area that was created by the \·enturi and amplified 


by the booster venturi. 


The fuel flow moves through the main jets to the main 
well. . .\ir enters through the main well air bleeds. The 


resulting mixture of air and fuel is lighter than raw fuel, 
responds more quickly to changes in venturi vacuum. 


and is more readily vaporized when discharged into the 


venturi tfig. lJ-96). 


During heavy load or high speed ope!"ation, the air/ 


fuel ratio must be enriched to provide increased engine 
power. 


Fuel enrichment is accomplished by means of two 
calibrated metering rods connected to a single manifold 


vacuum actuated piston (fig. lJ-96). The metering rod 
piston rides on a calibrated spring that functions to 


maintain the piston at the top oi its cylinder. This allO\\"S 
only the smallest diameter of the tapered metering rods 


to extend into the main metering jets anc: permits max- 


imum fuel flow through the jets to :!'le main well 
cavities. 
At idle, partial throttle or cruise conditions when 
manifold vacuum is high, the piston is drawn down into 
the vacuum cylinder against calibrated spring tension 
and the larger diameters of the metering rods extend 
into the main metering jets, restricting ~he fuel flov.· ;:a 


the main well cavities. An addidonal cont:-ol is provided 
by the rod lifter on the accele!":ltor pum;J rod. This pr'.:>· 


vides a direct relationship be~ween mete:-ing rod po:;i- 


tion and throttle vah·e opening. 


Pump (Acceleration) Circuit 


When the throttle is oper.ed suddeni::, airflow re- 
sponse through the carburetor is almost immediate. 
There is a brief time lag be:·ore fuel ::iertia can be 
overcome. This lag causes the cesired air/ :uel ratio to oe 
leaned out. 
A piston-type accelerating p;,::np syste::: mechanicali:; 


supplies the fuel necessary to compensate for this def:. 
ciency (fig. lJ-97). 


DISCHARGE 
CHECK BALL 


Fig. lJ-97 
Pump Circuit 
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Fuel is forced into the pump cylinder from the fuel 
bowl past the pump piston on the upward movement of 


the accelerator pump shaft. When the engine is turned 


off, fuel vapors in the pump cylinder vent through the 


area between the pump rod and pump piston. 


As the throttle lever is moved, the pump link, oper- 


ating through a system of levers and assisted by the 


pump drive spring, pushes the pump piston down. Fuel 
is forced through a passage, past the pump discharge 


check valve ball, and out the pump discharge jets in the 
venturi cluster. 


Choke Circuit 


The choke valve, located in the air horn assembly, 
provides a high vacuum both above and below the 


throttle valves when closed. During engine start, vac- 


uum above the throttle valve causes fuel to flow from 
the main metering and idle circuits and provides the 
richer air/fuel mixture ratio needed for cold engine 
starting (fig. lJ-98). 
The choke shaft is connected by linkage to a bimetallic 
coil located within the choke cover, which winds up 


(contracts) when cold and unwinds (expands) when 
heated. When the engine is cold, the tension of the coil 
holds the choke valve closed. When the engine starts, 
manifold vacuum is applied to the diaphragm assembly 


to open the choke valve slightly. This is referred to as 
the initial choke valve clearance. 


As the coil is warmed by the electric heater, it ex- 
pands and exerts pressure to further open the choke 


valve. keeping it fully open at normal engine operating 


temperature. 


If the engine is accelerated during the warm-up pe- 
riod, the corresponding drop in the manifold vacuum 
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Fig. 1 J-98 
Choke Circuit Components 


allows the coil to momentarily close the choke valve to- 


provide a richer air/ fuel mixture. 


A faster idle speed is provided to prevent stalling 
during warm-up. The fast idle cam, actuated by the 
choke shaft through connecting linkage, rotates into po- 
sition against the fast idle screw. The cam is progres- 


sively stepped to provide the correct idle speed in pro- 
portion to the choke valve opening. When the choke 


valve reaches its fully open position, the cam rotates 


free of the fast idle screw and allows the throttle lever to 
return to the curb idle speed position when released. 


If the engine is flooded during starting, the choke 


valve may be opened to vent excess fuel by depressing 


the accelerator pedal to the floor and rotating the engine 


with the starter motor. With the accelerator linkage in 


this position, a tang on the throttle lever contacts the 


fast idle cam and causes the choke rod to move upward 


to open the choke valve a predetermined distance. 


IDLE SPEED CONTROL 


The idle speed control Sol-Vac throttle positioner is 


part of the BBD carburetor assembly. It is activated in 
two ways, by an electric holding solenoid and by a pneu- 
matic vacuum actuator. The holding solenoid is capable 


of maintaining a preset throttle position, but it does not 
have the capability of moving the throttle out to a new 
position. The vacuum actuator portion of the Sol-Vac 


throttle positioner, however, is capable of moving the 


throttle to a new position when manifold vacuum is 
applied to it. Once the throttle is positioned by the vac- 


uum actuator, the holding solenoid maintains the 


position. 
The Soi-Vac throttle positioner has three positions: 


Off, or deactivated, position (curb idle); holding solenoid 
position: and \·acuum actuator position. ::Vlanifold vac- 
uum is applied to the vacuum actuator through an elec- 


tric vacuum S\vitching solenoid that allows vacuum 
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' stored in a reservoir to engage it. The electric vacuum 


' switching solenoid is controlled by the idle speed 
controller. 
The idle speed controller energizes the holding sole- 


noid if the intake manifold heater (EFE), air conditioner 
or rear window defogger are in use; it engages the vac- 


uum actuator if the air cleaner air temperature is below 


approximately 60° F(16° C). When the air temperature 
is abo\·e 60° F (16° C), the controller reacts when the 
engine idle speed drops below a calibrated minimum 


speed (AT: 435 ± 10 rpm, MT: 462.5 ± 10 rpm) and then 


engages the vacuum actuator to move the throttle posi- 


tion (\·ia the electric vacuum switching solenoid) until a 
calibrated maximum speed (AT: 1050 ± 100 rpm, MT: 
1175 ± 150 rpm) has been reached, at which time it 


permits the throttle to close (i.e., to decrease) ~dle speed, 


either to the holding solenoid position (if the intake 


manifold heater, A/C or rear window defogger are in 


use) or to the normal curb idle speed position. 


CARBURETOR REPLACEMENT 


Removal 


(1) Remove air cleaner. Plug vacuum hoses. 


(2) Identify all hoses attached to carburetor for aid 


during installation. 


(3l Remove throttle cable from throttle lever and 
disconnect vacuum hoses, return spring, PCV hose, fuel 
pipe fitting, choke heat wire connector, solenoid wire 
connector and stepper motor wire harness connector, if 
equipped. 


(41 Remove carburetor retaining nuts. Remove car- 
buretor. Remove carburetor gasket from spacer. 


lnstallati on 


(1 l Clean gasket mounting surface of spacer. Install 


replacement gasket on spacer. Position carburetor on 


spacer and gasket and install nuts. To prevent leakage, 
distortion or damage to carburetor body flange, alter- 
nately tighten nuts in crisscross pattern. 
12 l Connect fuel pipe fitting, throttle cable. choke 


heater wire connector, PCV hose, return spring, all vac- 


uum hoses. solenoid wire connector and stepper motor 


wire harness connector, if equipped. 


W ARNI~G: U.'ie extreme cautio11 d1en e11gi11e is oper- 


11 ti·11r;. Do nnt sta11d in direct line 1cith few. Do not put 


huwls i1ear pulleys, belts 0 1· fan. Do ilot ;cear loose 


clothi11g. 


(:JJ Adjust engine curb idle speed. Refer to Chapter 
U.-General Service and Diagnosis. 


( -U Install air cleaner and vacuum hoses. 


CARBURETOR OVERHAUL 


The following procedure applies to a complete over- 


haul with the carburetor removed from the engine. 


A complete disassembly is not necessary when per- 


forming routine service adjustments. In most instances, 
service adjustments of individual circuits can be accom- 


plished without removing the carburetor from the en- 


gine. Ref er to Service Adjustment Procedures. 


A complete carburetor overhaul includes disassembly, 


thorough cleaning, inspection and replacement of all 


gaskets and worn or damaged parts. It also includes 


curb idle speed adjustment, mixture adjustment (if mix- 


ture adjustment screws have been removed) and fast 


idle adjustment after the carburetor is installed. Refer 


to figure lJ-99 for parts identification. 


.NOTE: When 11si11g an 01:erhaul kit, use all parts in- 


cluded i 11 the kit. 


NOTE: Flooding, hesitation on acceleration, and other 


performance pmblems are in many instances caused by 


the prese?ice of debris, water, or other foreign matter in 
the carburetor. To aid in diagnosing the problem. care- 
fully remove the carbureto1· from the eng1:ne without 
rem01 i11g the Ji1el from the bowl. Examine the bowl 


crmte11ts for co ntamination as the carburetor is 
disassembled. 


Disassembly 


(1) Place carburetor on repair stand to protect 
throttle valves from damage and to provide stable work 
base. Remove stepper motor, if equipped. 


f2l Remo\·e retaining clip from accelerator pump 


arm link and remove link (fig. lJ-100). 


(3) Remo\·e cover and gasket from top of air horn. 


1-U Remo\·e screws and locks from accelerator pump 


arm and rncuum piston rod lifter. Slide pump le\·er out 


of air !'J.orn. Remove pump arm and rod lifter. Lift \·ac- 


uum piston and metering rod assembly straight up and 


out oi air horn. Remove vacuum piston spring (fig. lJ- 
101). 


(5l Disconnect clips and remove choke rod from 


choke housing le\·er and choke lever. 


(6i Remo\·e sere\\" and le\·er from choke shaft. 


(7i Remo\·e rncuum hose from carburetor main 


body and choke \·acuum diaphragm. Remove choke dia- 


phragm, linkage and bracket assembly. Place dia- 
phragm aside to be cleaned separately. 


(SJ Remo\·e fast idle cam retaining screw. Remove 


fast idle cam. choke link and clip. 


(9) Grind off head of torque-head screws and re- 
move choke CO\'er assembly and housing from throttle 


body. 


~OTE: iVl1 r:>11 coL"er is 1·e11uH·ed ; i·om ho11:i11g, '"e11101.:e 


re;11ui11iilg portioil 11.f scre1c.~ .from housing by t:cisting 
coiuiterclocku:ise ll'ifh locking pliers. 


Stepper Motor 


Th~ steµper motor ·1;ed with feedback carburetors has 
two •apered meterinu: µi ns that interact with two air 


ca,·ities located inside the main bod;· of the carburetor. 


The air intake fo r the feedback air input is located 


behind the main cluster inside the carburetor. 


\\'hen the stepper motor ··;ceµs " to the rich "rail," 
each metcrinl! pin is mo,·ed the maximum distance into 


an air ca,·ic;-. 


\\'hen the stepper mowrs "steps" to the "lean" rail, 


each mcterini.c pin is µul led the maximum distance out 


oi an air ca\'it ~· . 


Reier to Computerized Em ission Control 1CEC1 Sys- 


tem fo r add itional iniormation. 


-=j 
i __ STEPPER MOTOR 
J 
~ 
ASSEMBLY 


~ 
;:~{~ 


H SPEED .t<~J 
:~ 


CUIT 
~~ ~ 
j/'" 


G:=j= 
~ /~-- :/~(' 


I 
~ //, 
- 
-..- 
1 
~~ /,jl; 
--LOWSPEED~~ 
· 


CIRCUIT 
I 


r_~- 


Metering Pins in Cavities (Rich) 


Metering Pins Out of Cavities (Lean) 


1. DIAPHRAGM CONNECTOR LINK 
2. SCREW 
3. CHOKE VACUUM DIAPHRAGM 


4 . HOSE 
5. VALVE 
6. METERING ROD 
7. S-LINK 
8. PUMP ARM 
9 . GASKET 
10. ROLLOVER CHECK VALVE 
11 . SCREW 
12. LOCK 
13. ROD LIFTER 
14. VACUUM PISTON 
15. PISTON 


16. AIR HORN RETAINING SCREW (SHORT) 
17. SOLENOID 
18. STEPPER MOTOR (CALIF. ONLY) 
19. AIR HORN RETAINING SCREW (LONG) 


20. PUMP LEVER 


21 . VENTURI CLUSTER SCREW 


22. IDLE FUEL PICK·UP TUBE 


23. GASKET 
24. VENTURI CLUSTER 


25. GASKET 


26. CHECK BALL (SMALL) 
27. FLOAT 
28. FULCRUM PIN 
29. BAFFLE 
30. CLIP 
31. CHOKE LINK 


32. SCREW 
33. FAST IDLE CAM 
34. GASKET 
35. THERMOSTATIC CHOKE SHA.FT 


36. SPRING 


37. SCREW 


38. PUMP LINK 


39. CLIP 


40. GASKET 
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41. MIXTURE SCREW 
42. SPRING 


43. THROTTLE BODY 


44. CHOKE HOUSING 


45. BAFFLE 
46. GASKET 


47. RETAINER 


48. CHOKE COIL 


49. LEVER 
50. CHOKE ROD 
51. CLIP 
52. NEEDLE AND SEAT ASSEMBLY 
53. MAIN BODY 
54. MAIN METERING JET 
55. ACCELERATOR PUMP PLUNGER 
56. FULCRUM PIN RETAINER 
57. GASKET 
58. SPRING 


59. AIR HORN 


60. LEVER 
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(10) Remove air horn retaining screws and lift air 


horn straight up away from main body. Remove sole- 
noid, if equipped. Discard gasket (fig. lJ-102). 


(11) Invert air horn and compress accelerator pump 
drive spring. Remove S-link from pump shaft. Remove 
pump assembly. 


(12) Remove fuel inlet needle valve, seat and gasket 
from main body. 


(13) Remove float fulcrum pin retainer and baffle. 
Remove floats and fulcrum pin (fig. lJ-103). 


(14) Remove main metering jets (fig. lJ-104). 


(15) Remove venturi cluster screws. Remove venturi 


cluster and gaskets from main body. Discard gaskets. 
Do not remove idle orifice tubes or main vent tubes from 
cluster. 


(16) Invert carburetor main body and drop out accel- 


erator pump discharge check valve ball (fig. lJ-105). 


PUMP 
ROD 
ARM 
LIFTER 
\ ~ 
~ 


RETAINER 


:.:_• ACCELERATOR 1. ' 
PUMP LEVER 
J 
I y 
;1 __ /;:- 


SCREWS ~ 
u 


ACCELERATOR 
PUMP LINK 


AND LOCKS 
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Fig. lJ-100 Accelerator Pump and Lever 


The cleaning and inspection procedure listed below 


does not include those parts contained in the carburetor 


overhaul repair kit. Install all gaskets and parts in- 
cluded in the repair kit when the carburetor is assem- 
bled. Discard original gaskets and replaced parts. 


CAUTION: Do not use a wire brush to clean any part. 
Do not use a drill or wire to clean openings or passages. 


This may enlarge the passages and alter the calibration 
of the carburetor. 


NOTE: !fit is necessan1 to remove idle mixture adjust- 


ment screws because air pressure or soaking did not 


sufficiently clean the air passages, remove dowel pins 


·with drill and punch. 


(17) Remove screws attaching throttle body to main 
body and separate bodies. Discard gasket. 


(18) Count number of turns required to lightly seat 
each mixture adjustment screw and record for assembly 
reference. Remove idle mixture screws and springs from 
throttle body. 


Cleaning and Inspection 
Debris, gum, water, or carbon contamination in the 


carburetor or on exterior moving parts is often respon- 


sible for unsatisfactory engine performance. Efficient 
carburetion depends upon careful cleaning and 


inspection. 


: ·.~ 


" 


Fig. lJ-101 
Removing Piston and Metering Rods 


Wash all parts, except vacuum diaphragm, in clean 


commercial carburetor cleaning solvent. If a commercial 


solvent is not available, use mineral spirits, lacquer 


thinner or denatured alcohol. 


(5) Clean passages and ball seat if leakage is evi- 
dent. If leakage persists, replace main body. 


(6) Install replacement gaskets on venturi cluster, 


install cluster screws and tighten securely. 
(7) Install main metering jets. 


(8) Install float assembly with fulcrum pin and pin · 


retainer in main body. Install needle, seat and gasket 
and tighten securely. A.djust float level. Reier to Service 
Adjustment Procedures. Install baffle plate. 


(9) Place accelerator pump drive spr:ng on pump 
plunger shaft and insert shaft into air horn. Compress 
spring and insert S-link. 


ACCELERATOR 
PUMP 


VENTURI CLUSTER ASSEMBLY 


Fig. 1J-102 
Removing Air Horn 


FLOAT FULCRUM 
PIN RETAINER 


Fig. 1J-103 
Float Assembly 


60438 


60439 


If commercial solvent is used. :-:nse the cleaned pans 


in hot water to remo\·e all traces of soh·ent. then blow 


dry with 1:ompressed air. Wipe the parts that cannot be 
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MAIN 
METERING JET 


STEPPER 
MOTOR 
METERING 
PIN 


Fig. 1J-1U4 
Main Metering Jets 


Fig. 1J-105 
Check Valve Ball Location 


60440 


60441 


immersed ·r: :::oh·ent with a clean. soft. dry cloth. Ensure 


ail residue. ~:im. 1:arbon J.:1d other foreign matter are 


r·emoved fro ::1 all parts. 
Force cor::presseJ air ;:hrou1;h aii passages of ;:he 
carburetor. 
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Examine the choke shaft tor excessive looseness or 
binding condition. Inspect the choke valve for nicked 
edges and for ease of operation. Inspect the throttle 
shaft for excessive looseness or binding in its bore. In- 


spect throttle valves for burrs or nicks that might pre- 


vent proper closing. Inspect the main body, throttle 


body, air horn, venturi assemblies, choke housing and 


choke cover for cracks. 


Replace the float if the arm needle contact surface is 


grooved. If the float is serviceable, polish the needle 


contact surface of the arm with crocus cloth or an equiv- 
alent material. Replace float shaft if worn. Replace all 
damaged screws and nuts and all distorted or broken 


springs. Inspect all gasket mating surfaces for nicks or 
burrs. Replace any parts that have damage_d gasket 


surfaces. 


Assembly 


NOTE: Ensure all holes in the replacement gaskets 
have been correctly punched and that no foreign mate- 
rial has adhered to the gaskets. 


(1 ) If removed, install idle mixture screws and 
springs in body. Turn screws lightly against their seats, 


then back off number of turns recorded during dis- 
assembly. Install dowel pins in throttle body. 


(2) Invert main body, place throttle body on main 


body, and align. Install screws and tighten securely. 


(3) Install accelerator pump discharge check valve 
ball 5/ 32-inch (3.96 mm) diameter in discharge passage. 


(4) Test operation of accelerator pump. Pour clean 


no-lead fuel into carburetor bowl 1/2 inch (12. 7 mm) 


deep. Insert pump piston into pump cylinder, move pis- 


ton up and down gently to expel air from pump passage. 


With suitable clean brass rod, hold discharge check 


valve ball firmly against its seat. Raise piston and press 


down. ::\o fuel should be emitted from either intake or 


discharge passages (fig. lJ-106). 


(10) Place vacuum piston spring in vacuum piston 


bore. Position replacement gasket on main body and 


install air horn. Install solenoid. Tighten retaining 


screws alternately one turn at a time to compress gasket 
evenly. 


(11 ) :Vleasure vacuum piston gap. Refer to Service 
Adjustment Procedures and figure lJ-107. Carefully in- 
stall step-up piston and metering rod assembly into its 


bore in air horn. Ensure metering rods are in main 
metering jets. Ensure metering rod springs are installed 


properly (fig. lJ-107). 


(12) Position two lifting tangs of plastic rod lifter 


under piston yoke. Slide shaft of accelerator pump lever 
through rod lifter and pump arm. Install locks and ad- 


justing screws. but do not tighten. 


(13) Install fast idle cam and linkage. Tighten retain- 


ing screw securely. 


BRASS 
ROD 
fr/ 


-...~ ·- 


~ .. ·:!· 
. < -. 


Fig. 1J-106 Accelerator Pump Test 
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Fig. 1J-107 
Vacuum Piston and Metering Rod Assembly 


. 


' 


(1-!l Connect accelerator pump linkage rn pump le,:e!' 
and throttle b ·er. Instal l retaining c:ip. 
(15) . .\djust vacuum piston cind 2,cce!e:·::uor pum p. 


Refer to Sen·ice . .\djustment Procedures. 


(Hi) Install Just Co\·er, using replacement gasket. 


/ 
·"• , 
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(17) Install diaphragm assembly and secure with at- 
taching screws. Do not connect vacuum hose to dia- 


hragm fitting until initial choke valve clearance has 
been adjusted. Refer to Service Adjustment Procedures. 


(18) Engage diaphragm link with slot in choke lever. 
Install choke lever and screw on choke shaft. 


(19) Install choke housing on throttle body. 


(20) Install baffle, gasket and cover on housing. Turn 


cover 1/ 4 turn rich (clockwise) and retain in position 


with one straight-slot screw. 


(21) Install link and retainer between choke lever 
and choke housing lever. 


(22) Connect link and retainer to fast idle cam and 


choke lever. 


(23 l Adjust initial choke valve clearance. Refer to 


Service Adjustment Procedures. 


(24) Adjust fast idle cam clearance. Refer to Service 
Adjustment Procedures. 
(25) Adjust choke unloader clearance. Refer to Ser- 
vice Adjustment Procedures. 


(26) Remove straight-slot screw that is retaining 


choke cover and adjust cover index to specified notch 


(refer to Specifications). 


(27) Install replacement torque-head (break off) 


screws to retain cover. 


NOTE: Heads of screws will break off when tightened 


beyond the calibrated torque. 


(28) Install stepper motor (if equipped) with replace- 
ment gasket. 


SERVICE ADJUSTMENT PROCEDURES 


Float Level Adjustment 


(1) Remove air horn. 
(2) Raise float gently against needle and hold (fig. 


lJ-108). 


APPLY 
SLIGHT 
PRESSURE 


Fig. 1 J-108 
Float Leval Adjustment 
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(3) Place straightedge across float bowl to measure 
float level. Refer to Specifications. 


CAUTION: Never be?1d jloat lever Lchile it is resting 


against needle. Pre.~sure may damage synthetic tip and 
cause u rni:wdjustment. 


(4) If adjustment is necessary, release float and 
bend float lever. 
(5) Install air horn. 


Vacuum Piston Gap Adjustment 


The vacuum piston gap is a critical adjustment (fig. 
lJ-109). Turning the adjusting screw clockwise richens 
the air/ fuel mixture. Turning the adjusting screw 
counterclockwise leans the air/fuel mixture. Turn ad- 


justing screw to adjust gap. Refer to Specifications. 


"' 
' 
_ _ 
__ ... 


......._ - - 


Fig. lJ-109 
Vacuum Piston Adjustment 


Vacuum Piston Adjustment 


(1) Adjust gap in \·acuum piston to specification. 


(2) Back off idle speed adjustment screw until 
throttle valves are completely closed. Count number of 
turns and note so that screw can be returned to original 


position. Turn idle speed adjustment screw until it 
barely contacts stop. then turn one full turn further. 
(3) Fully depress vacuum piston while holding mod- 


erate pressure on rod lifter tab. While in this position, 


tighten rod lifter lol'.k sere\\. 1 fig. lJ-109). 


(-!) Release piston and rod lifter. 


(5) Adjust acl'.elerator pump as outlined below. 


(ol Return idle speed adjustment screw ·o its origi- 
nal position. 


(7) Install dust rnver. 


lJ-56 
FUEL SYSTEMS 


Accelerator Pump Adjustment 


(1) Remove dust cover. 


(2) Back off idle speed adjustment screw to com- 
pletely close throttle valves. Open choke valve so that 


fast idle cam allows throttle valves to seat in bores. 


(3) Turn idle speed adjustment screw in until it 
barely contacts stop. Then continue two complete turns. 


(4) Measure distance between surface of air horn 
and top of accelerator pump shaft (fig. lJ-110). Refer to 
Specifications for correct dimension. 


PUMP ARM 
LOCK 
SCREW 


Fig. lJ-110 Accelerator Pump Adjustment 
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(5) Loosen pump arm adjustment lock screw and 


rotate sleeve to adjust pump travel to correct distance. 
Tighten lock screw. 


(6) Install cover and screws. 


Initial Choke Valve Clearance Adjustment 


NOTE: The choke should not normally require read- 


justme11t j1-orn the original factory assembly adjustment 


except after a major 01.:erhaul. 


(1) Grind off torque-head screw heads and remove 


remaining portions of screws by turning counter- 


clockwise with locking pliers. Turn choke cover 114 turn 


rich. Retain in position with one straight-slot screw. 


(2) Open throttle valve slightly to place fast idle 


screw on high step of cam. 


(3) Use Tool J-23738 or any vacuum source that 


holds at least 19 inches of mercury (19 in. Hg/ 64 kPa) to 
pull in diaphragm against stop. 


(-t) :\Ieasure clearance between choke plate and air 


horn wall. Refer to Specifications. 


(5) Adjust clearance by bending diaphragm con- 
nector link (fig. lJ-111). 


(6) Remove straight-slot screw and adjust cover in- 


dex to specified notch. Install replacement torque-head 


(break off) screws. 
c-· 


NOTE: Head of screws will break off 1chen tightened 
beyond the calibrated torque. 


Fig. 1 J-111 
Initial Choke Valve Clearance 


Fast Idle Cam Position Adjustment 


(1) Remove torque-head screws and position choke 


cover 114 turn rich. Retain with one straight-slot screw. 


(2) Open throttle slightly and place fast idle screw 
on second step of cam. 


(3) .Measure distance between choke plate anJ air 
horn wall (fig. lJ-112). Refer to Specifications for cor- 
rect dimension. 


Fig. 1 J-112 
Fast Idle Cam Adjustment 


(-1) Adjust by bending fast idle cam link down to 


increase distance or up to decrease distance. 


(5) Remove choke cover screw and adjust index to 


specified notch. Install replacement torque-head screws. 


Choke Unloader Adjustment 


(1) Hold throttle wide open (fig. lJ-113). 


(2) Apply light pressure to choke plate and hold in 
closed position. 


(3) Measure distance between choke plate and air 
horn wall. Ref er to Specifications. 
(-1) Adjust by bending unloader tang. Do not bend 


tang so that it binds or interferes with any other part. 


Fig. lJ-113 
Choke Unloader Adjustment 


Automatic Choke Adjustment (On or Off Vehicle! 


The automatic choke adjustment is made by loosening 
the housing cover retaining screws and rotating cover in 


the required direction. Rich and lean are indicated by 


the arrow on the face of the cover. Refer to Specifica- 


tions for the correct position. The specified position will 
be satisfactory for most driving conditions. 
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Idle Speed and Mixture Adf ustment 


Refer to idle speed adjustment procedure outlined in 
Chapter lA-General Service and Diagnosis. 


Idle Mixture Adjustment 


(1) Install carburetor, fuel pipe, vacuum hoses, etc. 


(2) Connect tachometer, start engine and warm to 
operating temperature. 


(3) Position gear selector: manual-Neutral, auto- 
matic-Drive. Set parking brake firmly. 
1 


(4) Adjust idle speed. 


(5) Adjust mixture screw(s) leaner (clockwise) until 


perceptible loss of rpm is noted. 


(6) Turn mixture screw(s) richer (counterclockwise) 


until highest rpm indication is obtai::led. Do not turn 


screw(s) any further than point at which highest rpm is 
first obtained. This is referred to as lean best idle. 


NOTE: Engine speed will increase above curb idle 


speed an amount that corresponds awroximately to the 
lean drop specification to be obtained in step (7). 


(7) As final adjustment, turn mixture screws clock- 


wise (leaner) to obtain 50 rpm drop in engine speed. 
Turn both idle mixture screws in smail, equal amounts 
until specified drop is achieved. 


NOTE: If the final rpm differs more than ± 30 r-pm 


from the original curb idle rpm, adjust curb idle speed to 


specification and repeat steps (6) and (i) above. 


(8) Install dowel pins after perf or:ning idle mixture 


adjustment. Use care to prevent disturbing mixture 


adjustments. 


Fast Idle Spead Adjustment 


Adjust the fast irile speed with the engine at normal 
operating temperature and with the EGR valve dis- 
connected. Position fast idle adjustment screw in con- 
tact with the second step and against :he shoulder of the 


top step of fast idle cam. Refer to Spedfications for the 


correct rpm. Adjust by turning the fast idle adjustment 


screw. 


SPECIFICATIONS 


Model BBO Carburetor Calibrations (Inches) 


I 
8302 
I 
8303 
I 
8311 
I 
8312 


I 
8306 
I 
8307 
I 


Throttle Bore Size 
I 
1.44 
I 
1.44 
i 
1.44 
I 
1.44 
I 
1.4'1 
I 
1.4'! 


Main Venturi Size 
1.0625 
I 
1.0625 
I 
1.19 
I 
1.19 
i 
1.06:<:5 
I 
1.06:<:5 


Fuel Inlet Diameter 
0.101 
i 
0.101 
I 
0.101 
I 
0.101 
I 
0.10: 
I 
0.101 


Low Speed Jet (Tube) 
0.0295 
I 
0.0295 
I 
0.0295 
I 
0.0295 
I 
0.0295 
I 
0.0295 


Economizer 
0.059 
I 
0.059 
I 
0.055 
I 
0.055 
I 
0.059 
I 
0.0:3 · 


Idle Air Bleed 
I 
0.070 
I 
0.070 
I 
0.067 
I 
0.063 
l 
0.070 
I 
0.070 


Main Jet Size 
I 
0.092 
I 
0.092 
I 
0.089 
i 
0.089 
i 
O.C92 
I 
0.092 


Accelerator Pump Jet 
i 
0.033 
I 
0.033 
I 
0.033 
I 
0.033 
0.033 
I 
0.033 
I 
I 
' 


Main Metering Jet Number 
i 
120-392 
I 
120-392 
I 
120-389 
I 
120-386 
120·3?2 
I 
120-332 


aosoa 
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Model BBD Carburetor Service Specifications 


Float 
Vacuum I Initial I Fast Idle I Automatic 
Accelerator 


Level 
p· 
G 
Choke Valve C 
Sett. 
Choke Cover 
Pump 
List 
•ston 
ap 
Clearance 
am 
mg 
Setting 
Dimensions 
Number 
Application 
(Inches) 
(Inches) I (Inches) 
(Inches) 
(Notches Aichi 
(Inches) 


Set 
OK I Set 
Set 
Set I OK 
To 
Range 
To 
OK I Set I OK I Set 
Range 
To 
Range 
To 
Aangej 
To I A~~e I To I OK 
Range ! 


258 (Auto) I 
I 0.218 
8302 . 
CJ-7 & 8 
0.25 
to 
0.035 


' 475. Cal. Alt 
0.282 


I 258 (Man.) 
0.218 


8303 
CJ-5, 7, 8 
0.25 
to 
0.035 


California 
0.282 


258 (Man.) 
8311 
CJ-5, 7, 8 
0.25 
to 
0.035 
0.218r 


Altitude 
0.282 


8306 : Cke,Wag,J-10 0.25 
to 
0.035 
258 (Man.I I 
,0.218 1 


' 
California 
, 0.282 


258 MOT I 
! 
Manual 
0.218 


8312 I 
0.25 
to 


I Automatic 
0.282 
I 
49 State 
I 


! 
258 MOT 
8307 I 
Manual 
0.25 
to 
,0.218 


I California 


<D Hot with EGR disconnected. 
TR - Tamper Resistant 
MOT - Medium Duty Truck 


0.282 


0.035 


0.035 


0.020 
10.125 1 
,0.030 


I 


1/2 
I 0.500 I 
to 
0.140 j to 
0.095 
to 
1 NA 
to 
0.520 
to 


0.050 
I 0.155 
o. 11 o 
1-1/2 
0.540 


0.020 
10.1251 
0.0801 
1 /2 
0.500 I 
to 
0.140 
to 
0.095 
to 
1 NA 
to 
0.520 
to 


0.050 
,0.155 
0.110 
1-1/2 
0.540 


0.020 
,0.105 
0.0701 
1/2 
0.500 I 
to 
0.120 
to 
0.085 
to 
1 NA 
to 
0.520 
to 


0.050 
0.135 
0.100 
1-1/2 
0.540 


0.0201 
10.125 
0.0801 
1/2 
I 0.500 
to 
0.140 
to 
0.095 
to 
1 NR 
to 
0.520 
to 
0.050 
0.155 
0.110 
1-1 /2 
0.540 


I 
I 


0.020 
,0.125 
0.080 
1 /2 
0.480 I 
to 
0.140 
to 
0.095 
to 
1 NR 
to 
0.500 
to 


0.050 


10.155 
0.110 
1-1/2 
0.520 


0.020! 
I 0.125 
0.080 
1 /2 
I 0.500 
to 
0.140 
to 
0.095 
to 
1 NA 
to 
0.520 
to 


0.0501 
1o.155 
0.110 
1-1/2 
0.540 
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GENERAL 


Altllude Compensated Modal 2150 Carburetor 
Carburetor Circuits 
Carburetor Overhaul 
Carburetor Replacement 


Page 


lJ-71 
lJ-59 


lJ-62 
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The :\Iotorcraft Model 2150 carburetor is a two-ven- 


turi carburetor that incorporates two lightweight alumi- 
num assemblies, the air horn and the main body. 
The air horn assembly serves as the main body cover 
and also contains the choke assembly and fuel bowl 


vents. 


The tl: ::-ottle shaft assembly and all components of the 


fuel metering circuits are contained in the main body 
assembly. The automatic choke assembly and the sole- 
noid are attached to the main body (fig. lJ-11-l). 


Identification 


CHOKE 
COVER 


~ 


~ . ,. 


VACUUM 
ADVANCE 
PORT 


! Fast Idle I Ch k I 
Choke 
s 
d - 
0 e 
Unloader I ·- c 
s;m•u• IC•••• 
{Inches) 
I 
ID 
I Set 
OK I 


To 
Range l 


11850 
1750 I 
0.280 
to 
ER 3 
1950 


11700 1600 I 
0.280 
to 
ER 3 
1800 


I 


1600 I 
0.280 
11700 
to 
ER 3 
1800 


/ 1100 1600 I 
0.280 
to 
ER 3 
1800 


11700i'lll 1600/1 
1800 
EU 
0.280 
1850A 1750/ 
(B1) 
1950 


0.280 
1 1700 
1600 I 


to 


1800 I 


ER 3 


Choke Mechanism Service 
General 
Servlca Adjustment Procedures 
Specifications 


I 


I 
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lJ-72 


ACCELERATOR 
PUMP 


811253 


Each carburetor is identified by a code number and 
build date that is stamped on an identification tag. Each 


carburetor build month is coded alphabetically begin- 


ning with the letter A for January and ending with the 


letter M for December (the letter I is not used). The tag 


is attached to the carburetor and must remain with it to 
assure proper identification (fig. lJ-115). 
Fig. lJ-114 
Modal 2150 Carburetor Assembly 


(--- 


.... - 


MODEL 
YEAR 


CODE 


ENGINE 
TRANS. 
VENTURI · 


YEAR 
MONTH 
DAY 


BUILD DATE 
41641 


Fig. 1 J-115 
Identification Tag 


CARBURETOR CIRCUITS 


The Model 2150 carburetor utilizes five conventional 
circuits: Float (Fuel Inlet), Idle Metering (Low Speed), 


Main :Vletering (High Speed), Pump, and Choke. 


Float (Fuel Inlet) Circuit 


Pressurized fuel enters the fuel bowl through the fuel 


inlet fitting in the main body. The Vi ton-tipped fuel inlet 


needle is controlled by the float and lever assembly, 
hich is hinged on the float shaft. A wire retainer is 
ooked over grooves on opposite ends of the float shaft 


and into a groove behind the fuel inlet needle seat. The 


retainer holds the float shaft firmly in the fuel bowl 


guides and also centers the float assembly in the fuel 
owl. An integral retaining clip is hooked over the end of 


::!e float lever and attached to the fuel inlet needle. This 


assures reaction of the fuel inlet needle during down- 


ward movement of the float (fig. lJ-116). 


NEEDLE 


ANO 
. 


SEAT 


ASSEMBLY 


FUEL 


INLET 


FLOAT 


FUEL 


BOWL 
80004 


Fig. 1 J-116 
Roat Circuit 
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The float circuit maintains the correct fuel level in the 
bowl. This enables the fuel metering circuits to deliver 
the proper air/ fuel mixture to the combustion cham- 


bers. The amount of fuel entering the bowl is regulated 


by the distance the fuel inlet needle is raised off its seat. 


The float drops as the fuel level drops and allows the 
fuel inlet needle to move off its seat. This permits addi- 


tional fuel to enter the bowl. When the fuel reaches the 


preset level, the fuel inlet needle is lowered and admits 
only enough fuel to replace that being used. 


Bowl Vant 


Two bowl vents are required. The internal vent is used 


to balance air pressure in the fuel bowl when the engine 


is operating. The external \·ent provides a method of 
controlling fuel vapor in the bowl when the engine is not 
operating. 


The external fuel bowl vent permits vapor to moYe _ 
from the carburetor to the fuel vapor storage canister. A 


bell crank attached to the accelerator pump housing 
actuates the bowl vent (fig. lJ-117). At idle or solenoid 
Off position (if equipped), the vent opens, permitting 


vapor to pass. At any throttle position above idle, the 


vent is mechanically closed. 


VENT TO 
CANISTER 


THROTTLE LEVER 


IN CLOSED POSITION 


Fig. lJ-117 
External Bowl Vant 


Idle Metering (low Speed) Circuit 


8CZ59 


Fuel for idle and low speed operation flows from t::e 
fuel bowl through the main jets into the main wells. 
From the main wells, the fuel is metered as it passes 
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through calibrated restrictions at the lower end of the 
idle tubes. After flowing through the idle tubes, the fuel 
enters diagonal passages above the tubes. The fuel is 
metered again as it flows downward through restric- 
tions at the lower end of the diagonal passages and then 
enters the idle passages in the main body (fig. lJ-118). 


IDLE SCREW 


RESTRICTOR CAP 


Fig. 1 J-118 
Idle Metering Circuit 
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Air enters the idle circuit through air inlets that are 


located in the main body directly below the booster 


venturi. The air inlets serve as anti-siphon vents during 
off-idle, high speed operation and when the engine is 
stopped. 
The air/ fuel mixture moves down the idle passages 
past the idle transfer slots, which serve as additional air 
inlets during curb idle operation. The air/ fuel mixture 


then moves past the idle mi;<ture adjustment screw tips, 


which control the amount of discharge. From the adjust- 
ment screw ports, the air/ fuel mixture moves through 


short horizontal passages and is discharged below the 


throttle valves. 
At speeds slightly above idle, the idle transfer slots 
begin discharging the air/ fuel mixture as the throttle 


valves expose them to manifold vacuum. As the throttle 


valves continue opening and engine speed increases, the 
airflow through the carburetor increases proportion- 
ately. This increased airflow creates a vacuum in the 


venturi and the main metering circuit begins dis- 
charging the air/ fuel mixture. The discharge from the 
idle circuit tapers off as the main metering circuit be- 
gins discharging. 


Main Metering (High Spead) Circuit 


As engine speed increases, the air velocity through the 
booster venturi creates a low pressure area. Fuel flow 
through the main metering circuit is caused by atmos- 
pheric pressure in the fuel bowl and a lower pressure at 


the main discharge ports. Fuel flows from the fuel bo\vi, 
through the main jets and into the main wells. The fuel 


then moves up the main well tubes where it is mixed 
with air. The air, supplied through the main air inlets, 
mixes with the fuel through small holes in the sides of 
the main well tubes. The main air inlets meter an in- 
creasing amount of air, whenever venturi vacuum in- 
creases, to maintain the proper air/ fuel mixture ratio. 
The mixture of fuel and air, being lighter than raw fuei, 


responds quickly to changes in venturi vacuum. It also 
atomizes more readily than raw fuel. 
The air/fuel mixture moves from the main well tubes 
to the discharge ports and is discharged into the booster 
venturi (fig. lJ-119). 


0 
ANTl·SIPHON 
AIR BLEED 


Fig. 1 J-119 
Main Metering Circuit 
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Anti-siphon air vents, located near the top of the main 
well tubes, prevent siphoning of fuel from the main well 
when decelerating. 


Power Enrichment 


During heavy load conditions or high speed operation. 
the air/ fuel mixture ratio must be increased to pro\·ide 
higher engine power output. The power enrichment 


valve supplies extra fuel during this period. It is con- 
trolled by intake manifold vacuum (fig. lJ-120). 


80008 


Fig. lJ-120 
Power Enrichment Valve 


Manifold vacuum is applied to the power valve dia- 
phragm from an opening in the base of the main body, 
through a passage in the main body and power valve 
chamber to the power valve diaphragm. During engine 
'dle and cruise speed conditions, manifold vacuum is 
high enough to overcome the power valve spring tension 
and holds the valve closed. When higher engine power 
output is required, the increased load on the engine 


results in decreased manifold vacuum. The power valve 
spring opens the first stage of the power valve when 


manifold vacuum drops below a predetermined value 
and a small amount of fuel flov.rs through the valve. 


When manifold vacuum drops to a lower value, the 


power valve spring opens the second stage of the power 


valve and allows a greater amount of fuel to flow 


through the valve. The fuel that flows through the 


power valve is added to the fuel in the main metering 
circuit to enrich the mixture .. .\.s engine load require- 


ments decrease, manifold vacuum increases and over- 


comes the tension of the power valve spring, closing the 


power valve. 


Pump Circuit 


When the throttle valves are opened quickly, the air- 


flo\v through the carburetor responds almost immedi- 
ately. Because fuel is heavier than air, there is a brief 


lag in time before the fuel flow can gain sufficient veloc- 


ity to maintain the proper air/ fuel mixture ratio. Dur- 


ing this lag, the pump circuit supplies the required fuel 
until the proper air/ fuel mixture ratio can be main- 
tained by the other metering circuits (fig. lJ-121). 


The pump is charged when the t:hrottle valves are 
closed. The diaphragm return spring exerts force 
against the diaphragm and pushes it against the cover. 
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Fig. lJ-121 
Pump Circuit 


Fuel is drawn through the inlet, past the elastomer 
valve, and into the pump chamber. A discharge check 
ball and weight prevents air from being drawn into the 
pump chamber. 
When the throttle valves are opened, the diaphrag::i 
rod is pushed inward forcing fuel from the pump chao- 


ber into the discharge passages. The elastomer mi •:e 
seals the inlet hole during pump discharge preventing 


fuel from returning to the fuel bowl. Fuel under pres- 
sure unseats the discharge check ball and weight and '.s 


forced through the pump discharge screw. The fuel :s 


then sprayed into the main venturi through discharge 
ports. 


A vent is provided in the pump chamber to pre\-e!}t 


vapor accumulation and pressure buildup. 


Choke Circuit 


The choke valve, located in the air horn assembl:.-. 


provides a high vacuum above as well as below r::e 


throttle valves when closed. During cranking, vacuum 


above the throttle valves causes fuel to flow from t::e 


main and idle metering circuits. This provides the ricl:er 


air/fuel mixture required for cold engine starting. 


The choke shaft is connected by linkage to a bimetaL c 
coil that winds up (contracts) when cold and unwir:c s 


(expands) when warm. 


The position of the choke valve is controlled by ::::e 


action of a vacuum modulator that exerts force agair...::t 


the tension of the bimetallic coil (fig. lJ-122). 
When the engine is cold, tension of the bimetallic C'.)il 


holds the choke valve closed. When the engine is started, 
manifold vacuum is channeled through an opening at 
the base of the carburetor through a passage on :::e 


bottom side of the modulator diaphragm assembly. :o 


move the diaphragm downward against the setscrev .. · . . .l..t 
the same time. the modulator arm contacts a tan~ on :::e 
choke shaft. The downward movement oi the diaphra;r.:i 
assembly compresses the piston spring and exert.:: a 
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Fig. 1 J-122 
Choke Circuit 
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pulling force on the modulator arm, causing the choke 


valve to open slightly. This opening is referred to as 


initial choke valve clearance. 
The bimetallic coil is warmed by electric heater ele- 
ment and, as the engine begins to warm up, heated air 
routed from the exhaust crossover through a heat tube 
to the choke housing. A thermostatically controlled by- 
pass valve, which is an integral part of the choke heat 


tube, helps prevent premature choke valve opening dur- 


ing the early part of the engine warmup period. The 


valve regulates the temperature of the hot airflow to the 


choke housing by allowing outside unheated air to enter 


the heat tube. A thermostatic disc is incorporated in the 


valve. It is calibrated to close the valve at 75°F (24°C) 
and open it at 55°F (13°C). 
The electric heater element and heated air entering 


the choke housing cause the bimetallic coil to begin 
unwinding and decrease the closing tension exerted 
against the choke valve. The coil gradually loses its 
tension and allows the choke valve to open. 


When the engine reaches normal operating temper- 


ature, the bimetallic coil continues unwinding and 


exerts pressure against the choke linkage, forcing the 
choke valve fully open. A continual flow of heated air 


passes through the choke housing and is exhausted into 
the in take manifold. The bimetallic coil remains heated 


and the choke valve remains fully open until the engine 


is stopped and allowed to cool. 
Air flowing through the choke housing must be fil- 
tered to minimize contamination of the choke coil and 
associated parts. The filtered air is supplied through a 


tube that originates inside the air cleaner. 


A fast speed idle is required to prevent engine stalling 


during the warmup period. The fast idle cam, actuated 
by the choke rod, contacts the fast idle speed adjustment 


screw and increases engine speed in proportion to the 
choke valve opening. When the choke valve reaches the 
fully open position, the .:'ast idle cam rotates free of the 


fast idle speed adjustment screw and allows the throttle 


lever to return to the curb idle speed position. 
If the engine is accelerated during the warm up per:od, 


the resulting drop in manifold vacuum allows the bime- 


tallic coil to momentarily close the choke valve. This 
provides a richer air/fuel mixture to prevent engine 


stalling. 


If the engine is "flooded" during the starting oper- 
ation, the choke valve may be opened manually to purge 
excess fuel froi;n the intake manifold. This is accom- 
plished by depressing the accelerator pedal to the floor 


and rotating the engine with the starter motor. With the 
throttle linkage in this position, a tang on the fast idle 
lever contacts the fast idle cam and causes the choke 


valve to open a predetermined amount. This is referred 


to as the choke unloader clearance. 


CARBURETOR REPLACEMENT 


Removal 


(1) Remove air cleaner. 


(2) Remove throttle cable from throttle lever. Dis- 
connect vacuum hoses, pullback spring, choke filtered 
air tube, choke heater element wire connector, solenoid 
wire connector, PCV valve hose, inline fuel filter and 
choke heated air tube at carburetor. 


(3) Remove carburetor retaining nuts. Remove car- 
buretor and gasket from intake manifold. 


Installation 


(1) Clean gasket mounting surfaces of spacer and 
carburetor. Position gasket on intake manifold. Position 


carburetor on spacer and gasket and install nuts. To 


prevent leakage, distortion or damage to carburetor 
body flange, alternately tighten nuts in crisscross 
pattern. 


(2) Connect in-line fuel filter, throttle cable, choke 


heated air tube, PCV valve hose, pullback spring, choke 
heater element wire connector, solenoid wire connector, 
choke filtered air tube and vacuum hoses. 


(3) Adjust engine idle speed. Refer to Chapter 
U.-General Service and Diagnosis for procedures. 


CARBURETOR OVERHAUL 


The following procedure applies to a complete over- 
haul with the carburetor removed from the engine. 
. .\. complete disassembly is not necessary when per- 
forming routine service adjustments. In most instances, 
service adjustments of individual circuits may be ac~ 


complished without remoYing the carburetor from the 
engine. Refer to Service Adjustment Procedures. 
..\.complete carburetor overhaul includes disassembiy, 


thorough cleaning, inspection, and replacement of all 


gaskets and worn or damaged parts. Refer to figure lJ- 


123 for parts identification. 


( 


1. MODULATOR COVER (IF EQUIPPED) 
2. MODULATOR RETAINING SCREW (3) (IF EQUIPPED) 


. PIVOT PIN 
4. MODULATOR ARM 
5. CHOKE VALVE RETAINING SCREW (2) 
6. CHOKE VALVE 
7. CHOKE SHAFT 
8. AIR HORN 
9. AIR HORN RETAINING SCREW (4) 
10. AIR HORN GASKET 
11. FLOAT AND LEVER ASSEMBLY 
12. FLOAT SHAFT RETAINER 
13. FLOAT SHAFT 
14. NEEDLE RETAINING CLIP 
15. CURB IDLE ADJUSTING SCREW 
16. CURB IDLE ADJUSTING SCREW SPRING 
17. THROTTLE SHAFT ANO LEVER ASSEMBLY 
18. DASHPOT 


19. DASHPOT LOCKNUT 
2Q DASHPOTBRACKET 


21. DASHPOT BRACKET RETAINING SCREW 
22. ADJUSTING SCREW 
23. CARRIAGE 
24. ELECTRIC SOLENOID 
25. MOUNTING BRACKET 
26. THROTTLE VALVE RETAINING SCREW (4) 
27. THROTTLE VALVE (2) 
28. NEEDLE AND SEAT ASSEMBLY 
29. NEEDLE SEAT GASKET 
30. MAIN JET (2) 
31 . MAIN BODY 
32. ELASTOMER VALVE 
33. PUMP RETURN SPRING 
34. PUMP DIAPHRAGM 
35. PUMP LEVER PIN 
36. PUMP COVER 
37. PUMP ROD 
38. PUMP ROD RETAINER 
39. PUMP LEVER 
40. BOWL VENT BELLCRANK 
1. FUEL INLET FITTING 
2. POWER VALVE GASKET 
43. POWER VALVE 
44. POWER VALVE COVER GASKET 
45. POWER VALVE COVER 
46. POWER VALVE COVER 
RETAINING SCREW (41 
47. IDLE LIMITER CAP (2) 


48 • . IDLE MIXTURE SCREW (2) 
49. IDLE MIXTURE 
. 


SCREW SPRING (2) 
50. RETAINER 
52. FAST IDLE LEVER 
RETAINING NUT 
53. FAST IDLE 
LEVER PIN 
54. RETAINER 
55. LEVER AND SHAFT 
56. FAST IDLE CAM ROD 
57. CHOKE SHIELD 
58. CHOKE SHIELD 
RETAINING 
SCREW (2) 
59. PISTON PASSAGE 
PLUG 
60. HEAT PASSAGE PLUG 
61 . CHOKE COVER RETAINING CLAMP 
62. CHOKE COVER RETAINING SCREW (3) 
63. CHOKE COVER AND COIL 
64. CHOKE COVER GASKET 
65. COIL LEVER RETAINING SCREW , 


66. COi L LEVER 
67. CHOKE HOUSING RETAINING SCREW (3) 
68. CHOKE HOUSING 
69. CHOKE SHAFT BUSHING 
70. FAST IDLE SPEED ADJUSTING SCREW 


71. FAST IDLE LEVER 


72. FAST IDLE CAM 
73. CHOKE HOUSING GASKET 
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74. PUMP DISCHARGE CHECK BALL 
75. PUMP DISCHARGE WEIGHT 
76. BOOSTER VENTURI GASKET 
77. BOOSTER VENTURI ASSEMBLY 
78. AIR DISTRIBUTION PLATE 
79. PUMP DISCHARGE SCREW 
80. RETAINER 
81. CHOKE ROD 
82. CHOKE LEVER RETAINING SCREW 
83. CHOKE PLATE LEVER 
84. CHOKE ROD SEAL 
85. STOP SCREW 
86. MODULATOR RETURN SPRING (IF EQUIPPED) 
87. MODULATOR DIAPHRAGM ASSEMBLY (I F £QUIPPED ) 


4lo4a 


Fig. lJ-123 Parts ldantlflcatlon-Motorcntt Modal 2150 Carburetor 
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NOTE: When using au overhaul kit, use all parts in- 
cluded i11 the kit. 


NOTE: Flooding, hesitation on acceleration, and other 
pe1jiJnnance problems are in many instances caused by 


the pre.-.;ence of debris, water, or other foreign matter in 
the car bu re tor. To aid in diagnosing the cause of a prob- 


lem, rn refully remove the carburetor from the engine 


U...'itho11t remom'ng the fitel from the bowl. Examine the 


co11te11 ts of the bowl fin· contamination as the carburetor 
is disas.o;embled. 


Disassembly 


(1) Remove air cleaner anchor screw. 


(2) Remove automatic choke rod retainer from 


choke shaft lever. 
(3) Remove air horn attaching screws, lockwashers 
and carburetor identification tag. Remove air horn and 


air horn gasket. 


( 4) Remove choke rod by loosening screw that se- 


cures choke shaft lever to choke shaft. Remove rod and 
plastic dust seal from air horn. 


(5) Remove choke modulator assembly, if equipped. 


(6) Remove fast idle cam retainer (fig. lJ-124). 


Fig. 1 J-124 
Fast Idle Cam Retainer 


(7) Remove choke shield. 


(8) Remove choke housing cover retaining screws 


and clamp, cover with coil and gasket. 


(9) Remove fast idle cam rod from fast idle cam 


lever. 
(10) Remove choke housing assembly retaining 
screws. housing assembly and gasket. 


(11) Remove fast idle cam. 


(12) Remove thermostat lever retaining screw and 


washer. Remo\·e choke shaft and fast idle cam lever 
from choke housing. 


(13) Pry float shaft retainer from fuel inlet seat (fig. 
lJ-125). Remo\·e float, float shaft retainer and fuel inlet 


needle assembly. Remove retainer and float shaft from 
float lever. 
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Fig. lJ-125 
Float Assembly 


(14) Remove fuel inlet needle seat and gasket. Re- 
move main jets with Main Metering Jet Removal Tool J- 
10174-01 (fig. lJ-126). 


NEEDLE 
SEAT 


Fig. 1 J-126 Interior View of Fuel Bowl 


(15) Remove accelerator pump discharge screw, air 
distribution plate. booster venturi and gasket (fig. lJ- 
127). Do not attempt to remo\·e tubes from venturi as- 
sembly. Invert main body and catch accelerator pump 
discharge weight and ball. 


(16) Disconnect accelerator ;:>ump operating rod from 
overtravel lever. Remove rod and retainer. 


(17) Remove 
accelerator pump cover attaching 
screws. Remove bowl vent bell C!'ank and bracket assem- 
bly, accelerator pump cover, diaphragm assembly and 
{ 


spring (fig. 1J-12S l. 


(18) Remove elastomer vah·e by grasping firmly and 
pulling out. 


.. 
~ .; 


Fig. lJ-127 
Booster Venturi Assembly 


Fig. 1 J-128 
Accelerator Pump Assembly 


NOTE: If the elastomer valve tip breaks off during 
remm:al. ensure the tip is removed from the fuel bowl. 
The elastomer valve must be 1·eplaced whene?:er it has 
been removed f rom the carburetor. 


(19) Invert main body and remove power valve cover, 


gasket and screws. Remove power valve (fig. lJ-129). 


Remove and discard power valve gasket. 


NOTE: If it is necessary to remove the idle mixture 


screws because air pressure and soaking did not com- 
pletely clean the air passages. remove caps concealing 
·creics. Count and record »iumber of turns necessar'1} to 
ligh tly seat mixture screws for assembly reference. Re- 
mo?..'e idle mixture screws. 


(20) Remove solenoid. 
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Fig. 1 J-129 
Power Valve 


Cleaning and Inspection 


Debris, gum, water and carbon contamination .in the 
carburetor or on the exterior moving parts of the carbu- 


retor are often responsible for unsatisfactory engine 
performance. Efficient carburetion depends upon care- 
ful cleaning and inspection. 


The cleaning and inspection procedure listed below 


does not involve the replacement parts included in the 


carburetor overhaul/repair kit. Install all gaskets and 


parts included in the repair kit when the carburetor is 


assembled. Discard the original gaskets and replaced 


parts. 


CAUTION: Do not use a icire brush to clean any parts. 


Do not use a drill or wire to clean any openings or 
passages in the carburetor. A. drill or wire may enlarge 


the hole or passage and change the calibration of the 


carburetor. 


Wash all the carburetor parts except accelerator 


pump diaphragm, power valve, vacuum modulator dia- 
phragm, and dashpot assembly in clean commercial car- 
buretor cleaning solvent. If a commercial solvent is not 


available, use lacquer thinner or denatured alcohol. If a 


commercial cleaner is used, rinse the parts in hot water 


to remove all traces oi the cleaning solvent, then dry 
them with compressed air. Wipe all parts that cannot be 


immersed in solvent with a clean, soft, dry cloth. Ensure 


all sediment, gum, carbon and other foreign matter is 
removed from all parts. Force compressed air through 
all passages of the carburetor. 
Examine the choke shaft for wear and excessive loose- 


ness or a binding con di ti on. Inspect the choke shaft and 


polish with fine crocus cloth or equivalent material. 


Insoect the choke valve for nicked edges and for ease of 


ope~ation and repair if necessary. Ensure all carbon and 
foreign residue has been removed from the automatic 
choke housing. Examine the throttle shaft for excessive 
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looseness or binding in its bore. Examine the throttle 


valves for burrs that could prevent proper closure. In- 
spect the main body, air horn, booster venturi assem- 
bl ies, choke housing and choke cover, power valve cover 
and accelerator pump cover for cracks. Replace the float 


if the arm needle contact surface is grooved. If the float 
is serviceable, polish the needle contact surface of the 
arm with crocus cloth or equivalent material. Replace 
float shaft if worn. Replace all screws and nuts that 
have stripped threads. Replace all distorted or broken 
springs. Inspect all gasket mating surfaces for nicks and 
burrs. Repair or replace any parts that have a damaged 
gasket surface. 


Assembly 


Refer to figure lJ-123 for parts identification. 


NOTE: Ensure all holes in the replacement gaskets 
ha ue been properly punched and that no foreign mate- 
rial has adhered to the gaskets. Inspect vacuum dia- 
phragms jbr tears or cuts. 


(1) Install fast idle speed adjustment screw and 
spring on fast idle lever. 


(2) Install solenoid. 


(3) Place fast idle lever assembly on throttle shaft 
and install retaining washer and nut. 


(4) Lubricate tip of replacement elastomer valve 
and insert tip into accelerator pump cavity center hole. 


(a) Using needlenose pliers, grasp valve tip 
from inside fuel bowl. 


(b) Pull valve in until it seats in pump cavity 


wall. Cut off tip forward of retaining shoulder. 


(c) Remove tip from bowl. 


(5) Install accelerator pump diaphragm return 


spring in chamber depression. Insert diaphragm assem- 
bly in cover, place cover and diaphragm assembly into 


position on main body and install two right-side cover 
screws. 
(6) Position bowl vent bell crank and bracket as- 
sembly over accelerator pump cover left-side holes. En- 


sure vent lever is positioned behing pump lever. Install 
retaining screws. 


(7) Insert accelerator pump operating rod into in- 


board hole of accelerator pump actuating lever. 
(8) Position accelerator pump operating rod re- 


tainer O\·er hole 3 in overtravel lever. 


(9) Invert main body and install power valve and 


replacement gasket. Tighten valve securely. 
( 10) Install power valve cover and replacement 
gasket. 


NOTE: Ins tall the po1cer uah e cover with the exten- 


sio ;1 s adjClcent to the main body to provide entry f or the 


slots 0 11 the idle mix ture adjustment screw caps. 


(11) If removed, install idle mixture adjustment 
screws and springs. Turn screws in gently with fingers 


until they lightly seat, then back off number of turns 
recorded during removal for preliminary idle fuel mix- 
ture adjustment. 


NOTE: Do not install idle mixture screw caps at this 
time. 


(12) Install main jets. 
(13) Install fuel inlet seat and replacement gasket. 
Install fuel inlet needle assembly in fuel inlet seat. Fuel 
inlet needles and seats are matched assemblies. Ensure 
I 
correct needle and seat are assembled together. 


(14) Slide float shaft into float lever. Position float 
shaft retainer on float shaft. 


(15) Install float damper spring with short wire un- 
der float lever (fig. lJ-130). 


Fig. 1 J-130 
Damper Spring Installation 


(16) Insert float assembly into fuel bowl and hook 
float lever tab under fuel inlet needle assembly. Insert 
float shaft into its guides at sides of fuel bowi. 


(17) Press float shaft retainer into groo\·e on fuel 
inlet needle seat and adjust float lenl. Reier to Service 
Adjustment Procedures. 


(18) Drop accelerator pump discharge ball into pas- 


sage in main body. 


(i9) Position replacement booster \·enturi gasket and 
booster venturi in main body. 
(20) Drop accelerator pump discharge weight into 
booster on top of discharge ball. 


(21) Install air distribution plate and accelerator 
pump discharge screw and tighten screw. 


(22) Position fast idle cam le\·er on choke shaft. In- 
stall retainer. 


NOTE: Th e bott11111 of the fast idle cam ierer adjust- 


ment 
.~c rew 11111st 1·est 11qai11st the tang on the choke 


shaft. 


( 
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(23) Insert choke shaft into the rear of choke hous- 


ing. Position choke shaft so that hole in shaft is on left 


side of choke housing. 


(24) Install fast idle cam rod on fast idle cam lever. 


(25) Install fast idle cam and retainer to hub on main 
body. 


(26) Place choke housing vacuum pickup port-to- 
main body gasket on choke housing flange. 


(27) Wipe choke shaft bushing clean (small piece of 
plastic material), and install in choke shaft bore in choke 


housing. 
(28) Position choke housing on main body and install 


choke housing attaching screws. 


(29) Install retainer to fast idle cam rod at fast idle 


cam. 


(30) Install coil lever. 
(31) Install choke housing cover, gasket, retainer and 


screws. Turn choke cover 1/ 4 turn rich and tighten one 


retaining screw. 


(32) Install choke shield. 


(33) Insert choke rod into choke valve lever. Lower 
end of rod must protrude through air horn. 


(34) Install choke valve lever on choke shaft and 


tighten screw. 


(35) Install plastic dust shield on choke rod. 


(36) Position main body gasket on main body. 


(37) Position air horn on main body and gasket so 


that choke valve rod fits through opening in main body. 
Ensure plastic shield is free to slide. 


(38) Insert end of choke valve rod into choke valve 
lever. 
(39) Install air horn attaching screws and carburetor 


identification tag. Tighten attaching screws. 


(40) Attach choke valve rod and retainer on choke 
shaft lever. 


(41) Install air cleaner anchor screw. 


(42) If equipped, install modulator diaphragm return 


spring in recess of air horn. Position modulator cover 
over diaphragm assembly and engage piston rod with 
keyed slot of modulator arm. Place diaphragm and cover 


over return spring and install cover retaining screws. 


(43) Adjust initial choke valve clearance. Refer to 
Service Adjustment Procedures. 


(44) Adjust fast idle cam linkage. Refer to Service 


Adjustment Procedures. 


( 45) Adjust choke unloader clearance. Refer to Serv- 


ice Adjustment Procedures. 


(46) Loosen choke housing cover screw and align 
cover index with specified notch. Refer to Specifications. 


Tighten all cover screws. 


SERVICE ADJUSTMENT PROCEDURES 


Float Level Adjustment-Ory 


(1) Remove air horn assembly and gasket. Raise 


float by pressing dO\\·n on float tab until fuel inlet needle 
is lightly seated. 
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(2) Use T-scale to measure distance from fuel bowl 


machined top surface to flat surface on either come:- of 
float at free end. Refer to Specifications for correct . 


dimension. 
(3) Bend float tab to adjust. Hold fuel inlet needle 


off its seat while adjusting to prevent damage to Viton- 
tipped needle (fig. lJ-131). 


Fig. lJ-131 
Roat Laval Adlustmant-Ory 


Float Level Adjustment-Wet 


WARNING: Exercise extrerne caution when per- 
forming this procedure. Fuel vapor is present when car- 
buretor air horn is remo1.'ed. E:cti11guisiz cigarettes 'lWi 


other smoking materials. 


(1) Position vehicle on flat, level surface and war:::i 


engine to normal operating temperature. Turn engir:e 
off. Remove carburetor air cleaner assembly and anchor 
screw. 


(2) Remove air horn attaching screws and ca!:'"::;:.:- 
retor identification tag. Temporarily place air horn a.::..:: 
gasket in position on carburetor main body and s:a.::-: 
engine. Let engine idle one minute, then turn engine o:·: 
and move air horn aside. Remove air horn gasket ::) 


provide access to float assembly. 


(3) Use T-scale to measure vertical distance fro'-1 
top machined surface of carburetor main body to levei oi 


fuel in fuel bowl (fig. 1J-132l. :r.Ieasure at least 1/4 :::c:: 


away from vertical surface to assure accurate indica::c:: 


because top surface of fuel is concave ·higher at ec ~::s 
than in center). ~Ieasure iuei !e\·el at ~xact point : :· 
contact between scale and fuel. Refer to Specificat:o::s 
for correct fuel level (wet) dimension. 
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Ag. lJ-132 Roat Laval Adjustment-Wat 


(4) To adjust fuel level, bend float tab (contacting 
fuel inlet valve) upward in relation to original position 
to raise fuel level, and downward to lower it. Each time 
adjustment is made to float tab to alter fuel level, place 
gasket and air horn on carburetor, start engine and 
permit to idle one minute to stabilize fuel level. Turn 
engine off and measure fuel level after each adjustment 
until specified level is obtained. 


(5) Install replacement air horn gasket, air horn 
assembly, carburetor identification tag and attaching 


screws. Ensure plastic dust seal on choke operating rod 


is positioned correctly and does not cause rod to bind. 
Tighten screws. Install air cleaner anchor screw and 


tighten. 


(6) Adjust idle speed. Refer to Chapter lA- 
General Service and Diagnosis. 


(7) Install air cleaner. 


Initial Choke Valve Clearance and Fast Idle Cam 
Linkage Adjustments 


( 1 l Loosen choke cover retaining screws. 


(2 ) Open throttle and rotate choke cover until choke 


valve is held closed. Tighten one retaining screw. 


(3) Close throttle with fast idle speed adjustment 
screw on top step of cam. 


(-l ) Apply vacuum to hold choke diaphragm against 
setscrew. Do not press on links. 


NOTE: If vacuum is applied to the choke diaphragm 


with a hand pump, an air leak may be noticed. This is 


normal. 


(5i :Yleasure clearance between lower edge of choke 
valve and air horn (fig. lJ-133). 


Fig. 1 J-133 
Initial Choke Valve Clearance Adjustment 


(6) Adjust clearance by turning screw located at 
rear of diaphragm housing. 


(7) Push down on fast idle cam lever until fast idle 
speed adjustment screw is in contact with second steo 


(index) and against shoulder of high step. 
- 
(8) Measure clearance between upper edge of choke 
valve and air horn wall. Refer to Specifications for cor- 
rect dimension. 


(9) Adjust by turning fast idle cam lever screw (fig. · 


lJ-134). 


. (10) Loosen choke cover retaining screw and adjust 
choke by turning cover until index is aligned with cor- 
rect notch on housing. Ref er to Specifications. 


(11) Position choke cover shield and install retaining 
screws. 


Choke Unloader Adjustment 


(1) Hold throttle fully open and apply pressure on 
choke valve toward closed position. 


Ag. 1 J-134 
Fast Idle Cam Linkage Adlustm11nt 
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(2) :Yleasure clear,ince between lower edge of choke 
valve and air horn wail. Refer to Specifications for cor- 
rect dimension. 


CAlJTION: Do not bend the unloader tang dmniU'ard 
from a honzrmtul plane. 


(31 Adjust by bending unloader tang that contacts 
fast idle cam (fig. lJ-135). Bend toward cam to increase 
clearance and away from cam to decrease clearance. 


Fig. 1 J-135 
Choke Unloader Adjustment 


(4) After completing adjustment, open throttle un- 
til unloader tang is directly below fast idle cam pivot. 
There must be exactly 0.070-inch (1.8 mm) clearance 
between unloader tang and edge of fast idle cam (fig. lJ- 
36). 
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Fig. 1 J-136 
Unloader-fast Idle Cam Clearance 


( 5) Operate throttle and inspect unloader tang to 


nsure it does not bind, contact or stick on any part oi 


carburetor casting or linkage .. ..\.fter carburetor installa- 


tion. inspect for full throttle opening when throttle is 
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operated from inside \·ehic!e. If full throttle opening is 


not obtainable, it may be necessary to remove excess 
padding under floormat or reposition throttle cable 
bracket located on engine. 


Automatic Choke Adjustment 


Loosen choke housing co\·er retaining screws and ro- 


tate cover in the desired direction as indicated by the 


arrow on the face of the cover. Refer to Specifications 
for the correct position (notch). The specified position 


will be satisfactory for most driving conditions. 


NOTE: The richer the choke setting the longer the coil 
tension exerts fo rce against the linkage and holds the 
choke in a closed position . . ..J.s heated incoming air and 
the electric heater warm the coil, the tension is reduced 
and fw;t idle cam weir;h t gradually moves the choke 


linkage in the opposite direction. 


Accelerator Pump Stroke Adjustment 


The specified accelerator pump stroke has been se- 
lected to help maintain the exhaust emission level of the 


engine within regulations. Tne unused adjustment holes 
permit adjusting the stroke for a specific engine appli- 


cation and ambient location. The primary throttle shaft 


lever (overtravel lever) has four holes and the accelera- 


tor pump link has two holes (fig. lJ-137). 


For normal operating conditions, the accelerator 
pump operating rod should be in the third hole (away 
from the lever pivot) of the overtravel lever and the 


inboard hole (closest to the pump plunger) in the acceler- 


ator pump lever. In extremely hot climate regions, the 


OUTBOARD 
l 


INBOARD 


Fig. 1 J-137 
Accalerator Pump Straka Adjustment 


pump stroke may be shortened to provide smoother ac- 
celeration by placing the pump rod in the second hole of 


the overtravel lever. In extremely cold climate regions, 


the pump stroke may be increased to provide smoother 
acceleration by placing the pump rod in the fourth hole 
of the overtravel lever. 
(1) Remove retaining clip from operating rod. 


(2) Position clip over specified hole in overtravel 


lever. Insert operating rod end through clip and over- 


travel lever. Snap release clip over rod end. 


Idle Speed and Mixture Adjustments 


Idle Spead Adjustment 


NOTE: When adjusting idle speed, put manual trans- 


111isswn in Neutral. Put automatic transmission in 
D1·i·ve. 


WARNING: Set parking brake firmly. Do not acceler- 


1ite e11,qine. 


(1) Connect tachometer, start engine and warm to 
normal operating temperature. Choke must be off. 


WARNING: Use extreme caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not put 


lwnds near pulleys, belts or fan. Do not wear loose 


clothing. 


(2) Turn hex-head screw on solenoid carriage to ob- 


tain 600 rpm. 
(3) Disconnect solenoid wire connector and adjust 


curb idle screw to obtain 500 rpm curb idle speed. 


( 4) Connect solenoid wire connector. 


(5) If equipped with dashpot: with throttle at curb 


idle position, fully depress dashpot stem and measure 


clearance between stem and throttle lever. Clearance 


should be 0.032 inch (0.813 mm). Adjust by loosening 


locknut and turning dashpot. 


Idle Mixture Adjustment 


NOTE: The idle mixture should be adjusted only if the 


111 ixtll re screws were removed or altered during major 


mrburetor overhaul. 


(1) Connect tachometer. Start engine and warm to 


normal operating temperature. 


NOTE: Use a tachometer with an expanded scale of 


400-800 or 0-1000 rpm. Inspect tachometer periodically 


to eusure accuracy within two percent. 


(2) Position automatic transmission in Drive, man- 
ual in Neutral. 


(3) Adjust idle speed to specified rpm. Use Set-To 


value. 


( 4) Turn mixture adjustment scre,vs leaner (clock- 
wise) until perceptible loss of rpm is noted. 


(5) Turn mixture screws richer (counterclockwisei 


until highest rpm is obtained. Do not turn screws any 
further than position where highest rpm is first ob- 
tained. This is ref erred to as lean best idle. 


NOTE: Engine speed will increase abo1·e curb idle 
speed an amount that corresponds approximately to the 


lean drop specification. 


(6) As final adjustment, turn both idle mixture 
screws clockwise in small, equal amounts until specified 
drop is achieved. 


NOTE: If the final rpm differs more than ± 30 rpm, 


from the originally adjusted curb idle speed, adjust curb 


idle to specification and repeat steps (5) and (6). 


(7) Install mixture screw caps removed during over- 
haul. Use care to prevent disturbing mixture adjust- 
ment while installing caps. 


Model 2150 Carburetor Idle Drop 


Engine 
I 
Transmission 
Idle Drop RPM 


304 
Manual 
50 
2V 
Automatic 
20 


360 
Manual 
50 
2V 
Automatic 
20 


81154 


Fast Idle Speed Adjustment 


Adjust the fast idle speed with the engine at normal 
operating temperature and with the EGR valve dis- 


connected. Position the fast idle adjustment screw in 


contact with second step and against the shoulder of the 


high step of the fast idle cam. Refer to Specifications for 


the correct engine rpm. Adjust by turning the fast idle 
adjustment screw. 


Bowl Vent Adjustment 


This is not a precise adjustment. It is necessary to 


ensure that the mechanical bowl vent is open at idle anci 
closed at greater throttle openings. It may be performed 
with the carburetor installed or removed from the 


engine. 


(1) If installed on engine. turn ignition off. Ensure 


fast idle adjustment screw is not in contact with fast idle 


cam. 


~- 
( 


(2) Manually depress stem of bowl \·em vah·e and 
insert gauge between valve stem and flat on end of 
bell crank. Refer to Specifications for clearance 


dimension. 


(3) If clearance is not correct. bend ':Jell crank a: \ 


required. Do not bend lever on accelerator pump. 


CHOKE MECHANISM SERVICE 


The choke mechanism may be serviced without re- 
oving the carburetor from the engine. If the choke or 
kage binds, sticks, or does not operate smoothly, per- 


form the following. 


(1) Disconnect heater wire connector and remove 


choke co\·er. 


(2) Remove choke lever screw and lever. 


(3) Remove choke housing. Slide out choke shaft. 
Remove thin plastic bushing. 


(-1) Polish shaft with crocus cloth. Wipe bushing 
clean and insert into housing. 


(5) Wipe fast idle cam clean. 


(6) Install choke housing over choke shaft and in- 


stall housing screws. 


(I ) Install choke lever and screw. 


(8) Install choke cover, connect heater connector 


wire and adjust to specification. 


ALTITUDE COMPENSATED MODEL 2150 CARBURETOR 


The Model 2150 carburetor with altitude com- 
pensation is installed on eight-cylinder engines for ve- 


hicles sold for use at elevations of 4,000 (1 250 m) feet 
and above. 
This carburetor features a compensation circuit that 
ixes a metered amount of additional air into the air/ 
el mixture to prevent an over-rich condition at higher 


altitudes. An automatic device (aneriod) reacts to at- 
mospheric pressure and overrides the compensation fea- 


ture at lower altitudes (fig. lJ-138). 


~OTE: With extremely low barometric press1ire condi- 


'icms. the aneroid may ope11 the i·ent rnh:e at sea level. 


This is normal and does not indicate a.faulty component. 


AIR 


HORN 


CHOKE COVER 
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'=ig. 1 J-138 
Model 2150 Carburetor with Altitude Compensation 


rucL i> r i> 1 cnh> 
1u-1 1 


The Model 2150 carburetor with altitude com- 
pensation uses an additional choke valve to aid cold 


weather engine start up. 


The Model 2150 carburetor with altitude com- 
pensation operates and is serviced the same as the 


standard Model 2150 except for the altitude com- 
pensation device and the additional choke valve. 


Altitude Compensation Circuit 


The altitude compensation circuit supplies the ext:-a 


air necessary to lean out the air/ fuel mixture at hign 


altitudes. The compensation circuit parallels the main 


carburetor intake circuit (fig. lJ-139). At the top, a small 
choke valve controls the airflow when the main choke is 
closed. Air flows down through a passage in the main 


body into a plenum chamber located adjacent to the nvo 


main venturi bores. _.\. spring-loaded valve regulates the 


amount of air passed from the plenum into the com- 


pensator body. Air flows from the compensator body 


through two air passages bored into the main venturi 


tubes. 


METERED 


AIRFLOW 


AUXILIARY 
CHOKE 
VALVE 


Fig. 1 J-139 
Altitude Compansaiion Circuit 


The opening anci closing or· the 
1:ah·e in the co:::- 


pensator body is comrolled by an aneroid that reacts ::o 
the atmospheric pressure. At the lo\ver atmospheric 


pressure of higher altitudes, the aneroid pushes on tie 


end of the compensator valve stem, opening the val\·e. 


At lower altitudes. the aneroid relaxes, automaticail;- 


closing the valve. 
The aneroid is cai:orated dur'.ng factory assembly anci. 
is not adjustable. Do not tamper with the hex-head pi ·..:g 
on the aneroid. 


lJ-72 
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Choke Circuit 


The compensation circuit is provided with a separate 
choke valve linked directly to the main choke valve (fig. 


lJ-140). It is not adjustable. 


AL TITUOE 


~ COMPENSATION 


·~ CHOKE 


~ LINKAGE 
00 NOT 


BEND _....._.....,. 


Fig. lJ-140 
Compensation Circuit Choke Valve 


Carburetor Overhaul 


In addition to the standard Model 2150 overhaul pro- 
cedures, the following procedures must be included for 


overhaul of altitude compensated carburetors. 


Disassembly 


(1) Remove attaching screws and remove com- 


pensation assembly and gasket from carburetor body. 


(21 Remove aneroid-to-chamber screws. Remove 


gasket and aneroid from chamber. 


Cleaning and Inspection 


CAUTION: Do not immerse any part of the altitude 


co 111 pe11sa tio11 nssemb!y £n cleani11.q soh·ent. Wipe all 
parts 11·1.th c!eu11. !i11r-1i·ee cluth8. 


\\' it~ the ~neroid :·emoved from the chamber, spring 


tensio:-: should 
r\!ll~.- close the ;iir ·:ah·e. Examine the . 


posit'.on or the spring in the retainer and ensure it is 
properiy seated 1 fig. lJ-1.!l ). Inspect the rubber seal on 


the \·al 1:e stem. Exam ine the aneroid assembly and en- 


sure that the atmospheric pressure inlet hole is free of 


debris. 


Assembly 


(1) Position aneroid on chamber with replacement 


gasket. Install screws. 


(2l Position assembly on carburetor body with re- 


placement gasket. Install screws. 


VALVE 
STEM 


Fig. 1 J-141 
Altitude Compensator 


SPRING 
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There are no adjustments for the altitude com- 


pensator assembly. Do not attempt to turn the fitting on 
the aneroid. It is adjusted and sealed during factory 


assembly. 


SPECIFICATIONS 


Model 2150 Carburetor Calibrations (Inches) 


I DM2J ! DA2J I DM2A 
RHM2 I RHA2 


Throttle Bore Size l 1 .562 
1.562 I 1 .562 
1 .562 I 1.562 I 


Main Venturi Size i 1.080 ' 1.080 I 1 .080 
1.21 
I 
1.21 I 
' 
Fuel Inlet 
! 
I 
I 
Diameter 
' 0.101 
0. 101 
0.101 
0.101 
0.101 
I 
I 


Low Soeea Jet 
I 


I 
I 
I Tu be I 
I 0.031 
0.032 
0.033 
0.033 I 0.036 


Economizer 
I 0.052 ! 0.046 I 0.046 
0.052 I 0.061 


Idle Ai r Bleed 
I 0.106 
0.1 01 
0.101 ' 0.086 
0.086 
I 
! 


Main Jet Number 
I 
44 
44 
I 
43 
55 
! 
55 
I 


Hign Soeed Bleed 
0.052 
0.052 I 0.052 
0.055 ! 0.055 
I 


Power 1/ alve 
I 
I 


Tir ing 
! 


(inc;ies of Hg) 
I 
i 
' 
i 
-r= '-st Stage 
9.0 
9.0 I 
7.5 
9.0 
' 
9 .'J 


-Second Stage 
5.0 
5.0 
2.0 
5.0 
I 
5.J 


Acce1erator Pump I 
I 
I 
I 
Jet 
0.032 
0.024 I 0.024 
0.024 
0.024 


Vacuum SparK 
; 
i 
i 
Port 


- Height 
0.050 ! 
0.050 
0.050 i 0.050 
0.050 I 
-Width 
0.085 
0.085 
0.085 ! 0.085 
0.085 


Choke Heat 
I 
I 


i 
I 
Bypass 
0.114 
0.1 14 
0.114 I 0.114 
0.114 


Choke Heat 
I 
I 
lnle! Restriction 
0.076 
0.076 
0.076 
0.076 
0.076 


Cho ke Vacuum I 
I 
o.089 I 
I 
Restriction 
0.082 
0.089 
0.089 
0.089 
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Model 2150 Carburetor Specifications 


List 


)Number 


! 


Application 


Float Level I 


(Wet) 
(Inches) 


I 
I 


Set 
OK ! 


To 
Range j 


Float 
Level 
(Ory) 


I 
Initial 
I Fast Idle 


I Choke Valve I Cam Setting 


I 


Clearance I ( 1 h l 
(Inches) I 
nc es 


I 
I ~~~ure I 
I 
I 
I 
I 


OMJ2 
I 


304 


Manual 
49 State 


1 


0.868 
machinec ! 
·0.1 02 \ 
i0.098 1 


0.93 
to 
~urrace I 
0. 125 i to j 0.113 I to 


l 
'0.992 
,oa_point 
'0.1 48 
10.128 


DA2J 


I l 
I 


on rl oat 
I 


1 /8-inch I 
I 
I 


from ti p. 


1 


, 
I 
I 


;:aet~ 


1 


j. 
I 
j 
I 


1 
304 
10.868 1 
Set to 
1 


1 


l0.105 '1 
10.098 1 
i Automatic 
0.93 , to 
0 375 
0. 128 I to 
0. 113 1 to 
l-___ 
: __ 
49_S_ta_t_e -;-----i o_.9_9_2 0 K . Range 
I 0. 1 51 
! 0. 1 28 


: 
304 
I 
: o.868 
o.3oo I 
~o . 11 3 1 
: 0.098 1 
j 
Manual 
0.93 l to 
to 
10.128 ( to 
0.11 3 1 to 


: Hi lly Terrain 
i0.092 
0.450 
1 


~ 0 .1 43 
;0.1 281 


OM2A 


RH M2 ! 


360 
Manual 
49 State 


I 
360 
RHA2 
Automatic 
49 State 


I 
I Measure I 
I 
I 
I 


1 
1; 0.863 1 ~~:;';, i ned I 
J0.091 
10.066 J 


0.93 
to 
surface 
0.104 
to 
0.081 
to 
0.992 
to a point 
0.127 
0.096 
on float 
1 /8-inch 
from tip. 


Needle 
Seated. 


0.868 
Set to 
0.090 
0.071 
0.93 
to 
0·575 
0.113 
to 
0.086 
to 
0.992 OKRange 
0.136 
0.101 
0.300 
to 
0.450 


Hot with EGR valve disconnected. 


Automatic 
/ 


Choke Cover I 


Setting 
I 


(Notches Rich) , 


Set 
J 
OK 
I 


To 
! Range I 


I 1-i 12 I 


Choke 
Unloader 
(Inches) 


i 


Fast Idle 
I 


Speed 1l I ! 


Set 
OK 
To 
Range 1 


1400 


2 
to 
0.300 min. 
1500 . to 
, 


2 


2 


2-1 12 
1600 I 


I 1-112 
to 
I 1-1 12 


i 
I 


I. 0.300 min. , 1600 J 


1 
~~O l 
11700 ! 


1 /2 I 
II 
i 1 400 : 
i 
to 
' 0.360 min. 1500 ! to 
:. 


i 
1-1 /2 
' 1600 : 


I I 1-1 12 
to 
2-1 /2 


0.348 min. 


; 1400 


1500 · to 


11600 


I 


1500 ! 


0.350 min. 
1600 
to 
1700 


Bowl 


Vent 
Clearance 


0. 120 


0.120 


0. '. 20 


0. 120 


0.120 


I Choke 
I Bimetel 


j 
ID 


I 


EKL 


EK L. 


EKL. 


EKL 


EKL 
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EXHAUST GAS 
RECIRCULATION (EGR) 
SYSTEM 


GE~ERAL 


EGR CTO Valve 
EGR Delay Valves 
EGA Vacuum Dump Valve 


Page 
lJ-76 
lJ-78 
lJ-77 


The EGR system used on all Jeep \·ehicles reduces the 
production of oxides oi nitrogen \);0xJ by introducing a 
metered amount of exhaust gas into the combustion 
chambers. Exhaust gas is inert (will not burn), therefore 
combustion temperature is lowered and less NOx is pro- 
duced at the lov·,;er combustion temperature. 
EGR action does not occur until the engine coolant 


emperature has reached a calibrated le\·ei and the en- 


0ine load is sufficient to permit proper EGR operation 


(figs. l J- 1-12. l.J3 and U -1). 


EGH Valve 
General 
Thermal Vacuum Switch [TVSJ 


Page 
lJ-74 


1J-73 


lJ -77 


The EGR coolan.: ~emper2.c..:r e o\·er:-'.C.e 1 CTO) ··:::..>.-.:: 


pre\·ents EGR action until e::gine cool2.nt temper:?..::.::-e 


reaches a calibrated level. and the back-pressure se::sor 
permits EGR action only at increased er:gine loads. :::-i- 
proving driveability. 
Depending on model app!ic2.tions, the following com- 
ponents may be used either seperately or together. T~e 
Thermal Vacuum Switch (T\"S) is located in the air 


cleaner and is controi ed by 1i:- cle2..ner ~. :r tempera:::.:re. 


The TYS controls the vacuu::: ;Jassage be[ween the .::GR 


CTO valve and the EGR Y<J.i->"e .. -\t air temperat:..::-es 


below the calibrated value. the TYS lim '.:s the effec:s oi 
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Fig. 1 J-142 
EGR System-Four-Cylinder Engine-Typical 
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Fig. lJ-143 
EGR System-Six-Cylinder Engine-Typical 


vacuum on the EGR valve. This prohibits EGR valve 


operation and improves cold engine dri\·eability. The 
EGR Vacuum Dump Valve is connected between the 
EGR \·acuum source and the EGR vah·e. At the cali- 


brated \·acuum level, the vacuum to the EGR vah·e is 


interrupted, thereby preventing EGR operation. This 


valve is used to eliminate the EGR function at relatively 


low intake manifold vacuum le\·els. 


VACUUM DUMP VALVE 


(NOT USED ON 304 ENGINES) 
n 


EGR CTO VALVE 
90597 


Fig. 1 J-144 
EGR System-Eight-Cylinder Engine-Typical 


EGR VALVE 
The EGR valve mounts on a spacer plate located be- 


neath the carburetor for four-cylinder engines, on the 
side of the intake manifold for six-cylinder engines and 
on a machined surface at the rear of the intake mar.ifolc 
on eight-cylinder engines. Exhaust gas enters the ir. rake 


manifold via the cross flow cast into the cylinder head 


on four-cylinder engines, is drawn from the center of the 
exhaust manifold via a flexible tube on six-cylinde: en- 1 


gines and from the exhaust crossover passage on e!ght- 
cylinder engines. 
An integral back-pressure sensor is incorporat.:ci i:: 
the EGR valve for all engines. Calibration is accorr:- 
plished by the selecti\·e use of different diaph:-:.g:.: 


spring loads and flow control orifices. The unit corr.:ines 
the functions of the EGR \·alve and ba ck- pres:;u:-~ 
sensor. 


The flow (recircu lation) oi exhaust gas is control:.:d b:: 


a movable pintle within the valve (fig. lJ-145). In fr,c 


relaxed position, spring pressure holds the pin tie againsc: 


its seat, confining exhaust gases to the exhaust :::an:- 


fold. Carburetor ported \·acuum is a·:ailable a: 
::-. ~ 


power diaphragm to force ·t:e pintle :rom its se:i.:. b:.:: 
this cannot occur while the c.:.·r iniet •:a .. :e in the:: : -.\·'°:- 
diaphragm is open. 


Exhaust gas exerts pressure (back-pressure! ::-.s ic::: 


the exhaust manifold whene,·er the engine is opera:;n;. 


This pressure is conducted through the hollow ::::;:.:: 


stem into the control diaphragm chamber. If this ;ires- 
sure is great enough to overcome control spring ;ires- 


sure, the control diaphragm is moved against r:::e a::- 


inlet valve. Full vacuum is now applied to the ;JO\ye: 
diaphragm and the pintle mo\·es off its seat. EGR :i.ctio:: 
now begins. If the back-pressure drops suificiem'.::. :~. ~ 


control diaphragm moves away from the air inlet·:;:. !·: ~. 


the power diaphragm again relaxes and EGR ::..:::io:: 
stops. 


CONTROL 
FLOW AREA 


Fig. lJ-145 
EGR Valve with Back-Pressure Sensor 
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When system vacuum remains constant, within the 
range of the unit, recirculation is primarily a function of 


the exhaust manifold back-pressure level. EGR oper- 


tion is then dependent on exhaust back-pressure and 


exhaust gas is a fixed percentage of the incoming charge. 


EGA Valve Functional Tests 


The mechanical condition of the exhaust system may 
affect the operation of an EGR vah·e 'vith a back- 


pressure sensor. Excessive back-pressure from exhaust 


system restrictions may create driveabiiiry problems. 


Refer to Chapter lK-Exhaust Systems ior Restricted 


Exhaust System Diagnosis. Leaks from the exhaust sys- 


tem may decrease back-pressure enough to prevent 


prope!· EGR operation. This will increase undesirable 


exhaust emissions. Visual!>· inspect the exnaust system 


if leaks are suspected. 


Valve Opening Test 


WAR~I~G: C.-;e e:crre111t' ccwt/0 11 1chen e!lgine is oper- 


1Lfi11g. Do 11ot :;trwd in di,.ect line 1cith ja 11. Do not put 


hm1d.> 11ear pulleus. belts or fan. Do not wear loose 


clothing. 


With the engine at normal operating temperature and 


at curb idle speed . rapidly open and close the throttle. 
l'he throttle should be opened sufficiently :·or the engine 
peed to attain 1500 rpm. :\. de!inite mo\·ement should 


be observed in the EGR rnlve diaphragm. If the dia- 


phragm does not mo\·e, the probable causes are: faulty 
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vacuum hose to the EGR \·alve, defective EGR vah-e 


diaphragm or defective back-pressure 
:::ensor dia- 
phragm. Inspect vacuum hoses for air leaks. 


Valve Closing Test 


With the engine at normal operating temperature ar:d 
at curb idle speed, man ua'ly depress the EG R \·a>.-7 
diaphragm. This should cause an immediate decrease ::: 
engine speed, indicating that the EGR valve had be~.:: 


properly pre':entini; the flow of exhaust gas during '.c!:7. 


If there is no change in engine rpm and the engine :s 


idling properly, exhaust gases are not entering the cor::- 


bustion chamber. The probable cause is a plugged pas- 
sage between the EGR valve and the intake manifold. 


If the engine idles improperly and the rpm is ::c t 
no ticeably affected by compressing the EGR diaphrag:::. 


the EGR vah·e is not preventing the ilow of exhaust g~ 
during idle. There is either a defect in the \·acuum hose:: . 


hose routings or the valve itself. 


EGR Valve Replacement 


Removal 


(1) For four- and eight-cylinder engines, remove air 


cleaner assembly. 
(2) Disconnect vacuum hoses. 


(3) Remove two retaining screws/nuts fro:n 
manifold. 


(4) Remo\·e EGR valve and gasket. 


(5'! Clean EGR pintle if necessary. Refer to EG~ 


Valve J.Iaintenance. 


(6l Discard gasket and clean all gasket mati::g 


surfaces. 


Installation 


(11 Install ~asket and EGR \·ah·e. 


(:2 ) Install retaining scre'.\·s/ nuts and ~ighten . 


(3J Connect vacuum hoses and instail air cleane:- 
assembly, if removed. 


~OTE : F 11r ('n1-rqct •.«1c1111111 :;0se rn11tiwF . rofpr fn . .::._. . 


I ( ,.es :J-1.:,2. 1j-1:_u' r111cl l J -lL. 


EGR Valve Maintenancs 


Re!':love all carbon deposii:s from the stain less 5;:7.;. 
metering pintle of the vah·e with a wire orush. _.\.f:= :- 


cieaning, depress the diaphragm. cap the \·acuum :r::=: 


and repeated !:"-" open the EGR ':alve manuaily by press- 
ing down on the diaphragm and releasing. Pintle shou:ci 


remain retracted. If it does not, diaphragm has a lea~ 


and \·alve must be replaced. 
On six-cyiinder engines. carbon deposits will co·:ec: 


:nore !·apidly '.:i the exhaust .f::lS di.:0cnaq:e ;ia:;sage 
.: ;: - 


per holeJ. If :he deposits cannot be re:no\·ed wit '.: 
.:. 


spirai-type wire brush. a 9/ 16-inch 11-1 mr:i I drill bit rr.o:. :: 


be used. Coat the tip oi the drill bit with heavy grease: 
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and use locking pliers to rotate it in the discharge 


passage. 


EGR CTO VALVE 


The EGR CTO valve is located in the coolant passage 


at the right rear of the cylinder head for four-cylinder 


engines, on the intake manifold for six-cylinder engines 
and either on the intake manifold adjacent to the oil 
filler tube or at the right rear corner of the engine 


adjacent to the EGR valve for eight-cylinder engines. 


The inner port(s) connects by hose to the EGR port at 


the carburetor (ported vacuum), the outer port {E) con- 
nects to the EGR valve (or to the TVS for four-cylinder 


engines, fig. lJ-142). 


When the coolant temperature is below the calibrated 


switching temperature of the CTO valve there is no 


vacuum applied to the EGR valve. The EGR CTO valve 


opens at 100°F (38°C) for four-cylinder engines and at 
115°F (46°C) for six- and eight-cylinder engines, and can 
be identified by its black body or a black paint dab. 


EGR CTO Valve Functional Test 


NOTE: Engine coolant temperature must be 10°F 


(5. 6 °C) below the calibrated opening temperature. 


(1) Inspect vacuum hoses for air leaks and correct 
routings (figs. lJ-142, 143 and 144). 


(2) Disconnect vacuum hose at EGR valve. Connect 


hose to vacuum gauge. 


WARNING: Use extreme caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not put 


hands near pulleys. belts or fan. Do not u·ear loose 


clothing. 


(3) Operate engine at 1500 rpm. )lo vacuum should 
be indicated on gauge. If vacuum is indicated, replace 
EGR CTO valve. 
( 4) Idle engine until coolant temperature exceeds 


100°F (38°C) for four-cylinder engines and 115°F (46°C) 


for six- and eight-cylinder engines. 


:'.'l'OTE: The coolant temperature .gauge pointer will be 


r1ppmrimrLtely mldu:ny bet1ceen the cold mark and the 


beql1u1111 r; iJf the ,11Jrnwi operating temperature band 


wheil rhe engine coolant te mperature is 115°F (46°C). 


(5) Accelerate engine to 1500 rpm. Carburetor por- 


ted vacuum shou ld be indicated on vacuum gauge. If not, 


replace EGR CTO valve. 


EGR CTO Valve Replacement 


Removal-Four-Cylinder Engine 


WARNING: Serious burns can result if pressure is not 


released and if hot coolant is not drained before remov- 
ing valve. 


(1) Drain coolant from radiator. 


(2) Disconnect vacuum hoses. 


(3) Use open-end wrench to remove valve from righ: 


rear side of cylinder head. 
( 


lnstallatlon-Four-Cyllnder Engine 


(1) Install EGR CTO valve on cylinder head. 


(2) Connect vacuum hoses. 


(3) Install coolant and purge air from cooling 
system. 
• 


Removal-Six -Cylinder Engine 


WARNING: Serious burns can result if pressure is nor 


released and if hot coolant is not drained before remm.:- 


ing valve from block. 


(1) Drain Coolant from radiator. 


(2) Disconnect vacuum hoses. 
(3) Use open-end wrench to remove valve from in- 
take manifold. 


lnstallatlon-Slx-Cyllnder Engine 


(1) Install EGR CTO valve on intake manifold. 


(2) Connect vacuum hoses. 


(3) Install coolant and purge air from cooling 


system. 


Ramoval-Elght-Cyllnder Engine 


WARNING: Serious burns can result if press1.J.,re is not 
released and if hot coolant is not drained before remoi·- 
ing valve from intake manifold. 


(1) Drain coolant from radiator. 


(2) Remove air cleaner assembly. 


(3) If necessary, remove ignition coii bracket at- 


taching screw and tip coil away :·rom EGR CTO vai\"e. 


14 l Disconnect vacuum hoses from CTO val \"e. 


(5) Using open-end wrench. remove \·a\ ·e from in- 


take manifold or engine. as applicable. 


lnstallatlon-Elght·Cyllnder Engine 


(1) Install EGR CTO valve in intake manifold or 
engine, as applicable. 


(2) If removed, install ignition coil and bracket wit:: 


attaching screw. 
(3) Connect vacuum hoses to valve. 


(4) Install air cleaner assembly. 


(5) Install coolant and purge cooling system of air. 


THERMAL VACUUM SWITCH ITVSJ 


The Thermal Vacuum Switch (TVS) is located in the 
ir cleaner and functions as an On-Off switch controlled 
by air cleaner air temperature (fig. lJ-146). The TVS 
controls the vacuum passage between the EGR CTO 


Valve and the EGR Valve. At air temperatures below 


40° to 50°F (4.4° to 10°C), the TVS limits the vacuum 


applied to the EGR valve and, by doing so, prevents 
EGR operation. This improves cold engine driveability. 


NOTE: A TVS is also used with other systerns whose 
operation is depe11de11 t on air cleaner air temperture. 


TO EGA CTO VALVE 


TO EGA VALVE 
~~~ 
· / 


90567 


Fig. lJ-146 Thermal Vacuum Switch [TVS) 


TVS Functional Test 


(1) Cool air cleaner air below TVS operational tem- 


perrnre limits: 40° to 50°F (4...4° to l0°C). 


(2) Disconnect vacuum hoses from TVS and connect 


external vacuum source to one nipple and vacuum gauge 
to other nipple (fig. lJ-146). 


(3) Apply ':acuum to TVS. Vacuum should not be 


indicated on gauge through TYS when air temperature 


is below 40° to 50°F (4.4° to 10°C). If vacuum is in- 
dicated through TVS, replace it. 


(-U Stan e::gine and war:-:1 air cleaner air above 
50° F (10°C"!. \'"acuum :Should be indic::..ted on gauge 
through TVS when air temperature exceeds 50°F (10°C). 


If vacuum is not indicated on gauge through TVS, re- 


place it. 


TVS Replacement 


Removal 


(1) Remo\·e air cleaner. 


(2) Remove filter element. 


FUEL SYSTEMS 
lJ-77 


(3) Remove retaining clip(s) attaching "fVS to air 


cleaner. 


(4) Remove vacuum hoses. 


Installation 


(1) Position TVS in air cleaner. 


(2) Insrall retaining clipt s 1. 


(3) Install vacuum hoses. 
(4) Install filter element. 


(5 ) Install air cleaner. 


EGR VACUUM DUMP VALVE 


The EGR Vacuum Dump Valve is connected in paral- 


lel with the EGR vacuum source and the EGR valve for 


eight-cylinder engines. It functions to stop EGR oper- 


ation when intake manifold ':acuum drops to a le\·el of 3 
to 5 in. Hg (10 to 17 kPa), thereby effecti\·ely "dumping" - 


the vacuum controlling EGR operation. 


Vacuum Dump Valve Functional Test 


WARNING: Use extreme caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not put 
hands near pulleys, belts or fan. Do not wear loose 
clothing 
· 


(1) Start engine and warm to normal operating 
temperature. 


(2) Remove vacuum dump valve vacuum hose from 
connection at intake manifold and plug/ cap manifold 


connection. 


(3) Accelerate engine to 2000 rpm. 1,· acuum should 


be present at exhaust ports on bottom oi 1,·aive. Ii not, 


replace valve. 
(4l Connect vacuum dump vah·e -_·acuum hose w 


manifold. With engine speed at 2000 rpm, no vacuum 


should be present at exhaust ports on bottom of valve. If 


present. replace valve. 


Vacuum Dump Valve Replacement 


Removal 


(ll Remo\·e \·acuum ho:>es from vacuum dump 


valve. 
(2) Remove valve. 


lnstallatlon 


( ll Connect manifold ':ac'..:um '.:o$e ·o port ·'_.\_" i ::g. 
lJ-147). 


(2) Connect EGR valve \·acuum '.1ose to port ·'B" 


(fig. lJ-147). 
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/ 
"B" TO EGR VALVE 


"A" TO MANIFOLD 
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Fig. lJ-147 
EGR Vacuum Dump Valve 


EGR DELAY VALVES 


Forward Delay Valve 


The forward delay valve is located between the E C,~ 


CTO valve and the EGR valve (refer to Vacuum Dia- 


grams for exact location). Its purpose is to modify tb e 


initial vacuum applied to the EGR valve by delaying :n c 
full effects of the vacuum. With gradual vacuum app l i~ d 
to the EGR valve, a harsh, sudden activation of the E GR 
system is avoided. 
The black side 6f the valve is installed toward tne 
EGR vacuum source. 


Reverse Delay Valve 


( 


The reverse delay valve is located between the EGR 
CTO valve and the manifold vacuum source (refer to 
Vacuum Diagrams for exact location). The purpose oi 


the valve is to retain the manifold vacuum applied to the 
_ 


distributor vacuum advance mechanisim when the en- 
gine is cold and is rapidly accelerated. This prevents 


retardation of the ignition timing. When the engine cool- 
ant temperature is heated to the calibrated temperature 


switching point, the CTO valve switches to ported 


vacuum. 


POSITIVE CRANKCASE 
VENTILATION (PCV) 
SYSTEM 


Page 


Components 
l J-78 
General 
l J-78 


Operatlon-?CV System 
l J-79 


GENERAL 


The PCV system functions to prevent crankcase vapor 


from entering the atmosphere. Filtered air is routed into 
the cran kcase and vapor forced into the intake manifold 
and burned during the engine combustion ;irocess. 


In addition to controlling crankcase rnpor. the system 
also constantly ventilates the crankcase, wnich helps to 


prevent the formation of sludge. 


COMPONENTS 


The PCV system is comprised of an air inlet filter, a 


flow-control (PCV) valve and associated hoses \figs. lJ- 
148, 1-±9 and 150). The air inlet filter is located inside the 
air cleaner housing on four- and six-cylinder engines. It 
is located in the oil filler cap on eight-cylinder engines. 


AIR FILTER 


Page 


PCV Valve Air ln~t Filler Maintenance 
1 J-30 
PCV Valve Functional Test 
lJ-79 
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Fig. l J-148 
PCV System-Four-Cylinder Engine 


Positive Crankcase Ventilation [PCVJ Valve 


Three PCV valves with different flow rates are used. 
Flow rate is measured in cubic feet per minute (cim) or 


AI R 
CLEANER 


Fig. lJ-149 
PCV System-Six-Cylinder Engine 


Fig. 1 J-150 PCV Systam-Elght-Cyllnder Engine 
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PCV 


VALVE 


liters per second (llsJ. Refer to the Jeep Parts Catalog 
for the correct PCV valve when replacing. 


Replace the PCV valve at the inten-als specified in the 


Maintenance Schedule. Inspect all hoses in the PCV 


system at the same time for leaks or restrictions and 
clean or replace as required. PCV valve replacement 
may be required more often under ad\·erse operating 


conditions. 


OPEHATION-PCV SYSTEM 


Airflow through the PCV system is controlled primar- 


ily by manifold vacuum. There are two basic operating 


FUEL SYSTEMS 
1 J-79 


modes. When manifold vacuum is relatively high, as at 
idle or at cruising speed, fresh air is drawn throug'.; the 


air intake filter into the crankcase. After circulating 
through the crankcase, the vapor-filled air is forceci 
through the PCV valve into the intake manifold. The 


vapor mixes with the air/ fuel mixture and is burned in 


the combustion chambers. The PCV vah·e !s ca· ibr:.:2c 


to control airflow at a rate acceptable to the 
i nta~2 
system. 
If crankcase vapor pressure (blowby) exceeds the ::ow 


capacity of the PCV valve, airflow in the system :<:- 


verses. Crankcase vapor is forced through the air 
cleaner element and carburetor and burned along ·.,·ith 
the air/ fuel mixture. 


PCV VALVE FUNCTIONAL TEST 


Test the valve at idle speed for correct flow rate ! cf-::1 
or l/ s) providing the engine manifold vacuum is at least · 


14 in. Hg ( 45 kPa). When testing the vacuum, connect 


the gauge to a fitting that is as centrally located as 
possible on the intake manifold. 


(1) Remove valve from grommet in cylinder head 


cover (four- and six-cylinder engines) or manifold vac- 


uum source hose (eight-cylinder engine). Connect plast:c 


hose of PCV Valve Tester J-23111 to valve (fig. lJ-151). 


Flg. lJ-151 
PCV Valve Tast 


NOTE: The PCV rnfre 11111 .. ;t be heid in ri hori::;o;1 ~ .: : 


position and tapped lightly during th e test. Hold 
~f;_q 


tester in a vertical position. 


(2) Start engine and operate at idle speed. Obsen·e 
flow rate (cf m or l/ s ). Ref er to PCV Valve Flow Char:. 
\V:rh !ow ,·acuum. 't may Je necessar:,· :o load e r:::s'. :-.~ 
while testing flow rate. 


(3) Replace valve naving flow rate above or Je!y.': 


specification. Ensure correct PCV ·:a\ ·e is usec :·::: :- 


replacement. 
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PCV Valve Flow Rate Chart 


Engine 
Air Flow CFM Oitersisec:ond) 
Manifold 
Vacuum 
Slack 
Yellow 
I 
Slack 
I 


(in. Hg.) 
Four-Cylinder 
Six-Cylinder I Eight-Cylinder 


15 
I 


0.5-1.0 
I 
i 
(.236-.472) 


16 
I 
1.34-1 .63 


I 
: 
(.003-004) 


I 
1.30-1 .90 
' 
13 
I 
(.003-.005) 
l 


6 
I 


1.05- 1.85 I 
I 


(.496- 873) 
i 


7 
I 
I 
! 


2. 70-3 .79 


(.007-.010) 


5 
I 


1.21-2.26 
i 
(.003·.006) 


3 
I 


1.5·2.5 
3.30-4.39 


(.708-1.18 ) 
(.009-.012) 


1.28-2.56 
' 
2 
(.003-.007) I 
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PCV VALVE AIR INLET FILTER MAINTENANCE 


Perform PVC valve air inlet filter maintenance at the 


intervals specified in the Maintenance Schedule listed in 
Chapter B. 


Four- and Six-Cylinder Engines 


A polyester non-woven felt PCV air inlet filter is 
located in a filter retainer in the air cleaner. 


(1) Rotate retainer to remove from air cleaner (fig. 


l J-152). 


@5) . 
........__. 
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Fig. lJ-152 
PCV Air Inlet Fiiter-Faur- and Six-Cylinder Englnas 


(2) Clean filter in kerosene. 


(3) Install fil ter and retainer in air cieaner. 


Eight-Cylinder Engine 


A polyester non-woven felt PCV air inlet filter is 


located in the sealed oil filler cap. 


(1) Remove oil filler cap from engine. 


(2) To clean, apply light air pressure in reverse di- 


rection of normal flow (through filler tube opening of 
cap). 
(3) Install oil filler cap and connect hose from air 


cleaner to oil filler cap. 


NOTE: Replace the filler cap if filter is deteriorated. 


co 


THERMOSTATICALLY 
TROLLED AIR CLEANER 
(TAC) SYSTEM 


GENERAL 


Air C!aaner Trap Door 
General 
Operation-TAC System 


Page 


lJ-82 
lJ-80 
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The Thermostatically Controlled ..\.ir Cleaner 1T.-\C) 
System provides heated air for the carburetor during 
engine warm-up when the outside rambient l air temper- 


ature is low. Warm intake air permits the carburetor to 


have a 'eaner air/ fuel mixture, reducing nydrocarbon 


emissions. It also improves engine performance during 


warm-up and minimizes carburetor icing. 
. .\II 19Sl .Jeep vehicles are equipped \\"ith a \'acuum- 


operated TAC system. In addition, vehicles with six- 


cylinder engines have air cleaners with trap doors that 


close off the air cleaner air intake duct when the engine 


Page 


Testing-TAC System 
lJ-82 


Thermal Sensor lJ-82 


is turned off. This pre\·ents fuei rnpor, ei:c .. from esca;J- 


ing to the atmosphere during the time :ne engine '.:; 


inoperative. 


The TAC system is comprised of a heat: stove that is 
either fully encloses the exhaust manifold if our-cylinder 
engines) or partially encloses the exhaust manifold (six- 


and eight-cylinder engines), a heated air tube, an air 


cleaner assembly equipped with a therma: sensor, and a 
vacuum motor and air \'ake assembly !i'.9 . lJ-153 a::C. 


154). The air cleaner duct is attached by a ~· l exible dt.:c: 
to the ambient air inlet at the front of the engine 
compartment. 


6 
I 
SNORKEL 


~~MET 


GASKET 


FI LTER 
ELEMENT 


HEATED 
AIR TUBE 
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ADAPTER 
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Fig. lJ-153 
TAC System-Four-Cylinder Engine 
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Fig. lJ-154 
TAC Systam-Typlcal-Slx- and Eight-Cylinder Engines 
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OPERATION-TAC SYSTEM 


The position of the air valve is controlled by manifold 


vacuum opposing spring tension . .:-rianifold vacuum is 
controlled by a thermal sensor located in the air cleaner 


housing. 


The sensor incorporates a vent valve that regulates 


the \·acuum applied to the vacuum motor and thereby 


controls the air \·al':e position. The air supply is either 


all heated air, a mixture of heated and ambient air or all 


a m bient air from outside the vehicle. The resu lt is that 


the inlet air to the carburetor is maintained at the cor- 


rect temperature (fig. lJ-155). 


During engine warm-up, the thermal sensor passes 


vacuum to the TAC vacuum motor. The air valve is held 


in the heat On position. Exhaust manifold-heated air 


r"lo\vs to the air cleaner. A.s the temperature of the in- 


co ming air approaches the calibrated temperature, the 


t hermal sensor opens the vacuum to the atmosphere. 


This al!O\\"S spring pressure to force the valve to the heat 
Off position. In this position, air flows from outside the 


vehicle, through the ambient air duct, to the air cleaner. 
During hard acceleration, manifold vacuum drops. 


This causes the air valve to move to the heat Off posi- 


tion, regardless of air temperature, to provide maximum 
airflow. 


TESTING-TAC SYSTEM 


(1) Remove air cleaner assembly from carburetor 
and allow to cool to room temperature. 


(2) After cooling, sight through air cleaner duct to 


observe position of air vah·e. It should be fully open to 
outs ide ambient air (heat Off position). 


(3) Install air cleaner assembly on carburetor and 


connect heated air tube and manifold vacuum hose. 


WAR~I='l"G: c.,e e.drewe cautio11 1che11 engi11e is 0per- 


ati11(}. Dn 11ot :;teuui i11 direct li 11e u:ith few . D0 11ot put 


hulllls 
11 ear µulleu:;. be/r.-> 
1J1" few . D1J 11ot 1cear loo:;e 


clr1th l11g. 


(4) Start engine and observe position of air valve. It 


should be fully closed to ou tside (ambient) air (heat On 


;iosi ti on 1. 


( 5l :\Io\·e the thrnttle ie\·er rapidly rn approximately 


L :2 :o :3/-! opening 3.nd reiease. Air \·a·\·e shouid open 


and t ~1en close agai:-:. 


1li1 _.\!low engir:e to warm to norma· operating tem- 


perature and obse!·':e position of air valve. It should be 


fully open to amoie::t air t heat Off position J. 


If \'alve does not move to heat On position at temper- 


. atures below 83°F (28°C) with vacuum applied, inspect 


fo r a mechanical bind in the duct, disconnected vacuum 


motor linkage or air leaks in vacuum hoses at con- 


nections on the vacuum motor, thermal sensor and in- 


take manifold. 
If the air vah·e mechanism is operating freely and no 
air leaks are detected, connect a hose directly from an 


intake manifold \·acuum source to the vacuum motor. 


If the valve now moves to the heat On position, re- 
place thermal sensor. 


If the valve remains in the heat Off position, replace 


the vacuum motor assembly. 


THERMAL SENSOR 


Replacement 


(1 J Remove air cleaner and disconnect vacuu::: 


hoses from sensor. 


(2J Break vacuum nippies off 'sensor. Remove se::- 
sor and gasket from air cleaner. 


(3 J Install replacement sensor and gasket. Press re- 


tainers over vacuum nipples. 


(-ll Connect \·acuum hoses and install air cleaner. 


AIR CLEANER TRAP DOOR 


Operation 


Vehicles with six-cylinder engines are equipped with 
air cleaners that have spring-loaded trap doors to close- 
off the air cleaner/ carburetor when the engine is inoper- 
ative. The door is actuated by a vacuum motor; when the 


engine is started, intake manifold vacuum causes the 
door to open and allow air to enter the air cleaner (fig_ 


lJ-155). 
A reverse delay valve is connected in the vacuum hose 


to pre\·ent the trap door from closing during low engine 


vacuum periods (i.e., engine acce!eration J. Tne \·alve also 
functions to pre':ent abrupt closings of the trap door 


when the engine is turned off by gradually allowing 


atmospheric pressure to enter the vacuum motor. _.\ 


check ·:ai•:e is also connected in the \·acuum ~ose. 


Functional Tasts 


Trap Door 


11 l \"r ith the eni;ine or:. remove air c:e::rner cover 


and obse:·:e position oi trap door. It should ::ie c~osed. 


C2l Remove ,·acuum hose from intake :.::inifold \·ac- 


uum source and apply an .:xternai rncUL::~ source o:· 


approx'.::iate iy :.2 :o .t in. Hg; !b.7.) to 13 . .::il1 ~Pal. Tra:::i 
door shouici open. 


(3) If door does not open, apply \·acuu:n directly ;:o 


\·acuum motor on air cieaner intake duct. 


(a l If door does not open, inspec: fo r bind- 
ing/ distortion, adjust as necessary. 


(b1 Replace motor ii door swings freely. 


(-!) If door opens during step (3) abo\·e. examine . 
vacuum !-Jose for obstruction. cracks and kinks. Carree: 
as necessar:: and retes;: as ot.: tlined in step 1 ~ ) above. 


!5l If ·:acuum hose is not defective. remove reverse 


delay rnh·e. join ,·acuum hose and retest as outlined in 
step ( 2l aoo\·e. If door opens. :-eplace reverse delay valve. 
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Fig. lJ-155 
Air Cleaner with Trap Door 


Reverse Delay Valve 


The reverse delay valve provides approximately 9 sec- 


onds delay before allowing the trap door to completely 


close. Test valve according to the foilowing procedure. 


(1) Remove vacuum hose from red end of valve and 


apply an external vacuum source of approximately 2 to -l 


in. Hg 16.75 to 13.50 kPa). 


(21 With elapsed time indicator a':ailable in view. 


note time required for atmospheric pressure to pass 


through valve and eiiminate vacuum. 


l3) Replace valve if time required to eliminate vac- 


uum is less than 4.5 seconds or more than 13.2 seconds. 


NOTE: fn8tuil l'epluceme11t l'e1;er.<;e ·ie:it1y rnli·e icith 


red e>1 d t!J1card :mp door i·11cuu 111 ;nawr. 


Replacement-Trap Door Vacuum Motor 


Removal 


(1) Disconect •:acuum hoses, heated and ambient a:::- 
ducts, and remove air cleaner. 


(2) Remo\·e \·acuum r:iotor attaching rivet fro:::i 
bracket. 


(3) Lift motor away :·ro:n bracket. rotate to cle::.r 


door arm and re!Cl.ove. 


Installation 


(1) Rotate motor to clear door arm and lower ir: :o 


bracket. 


(2) Secure r.rntor to brac:.:et '.\·ith ri\·e:.:. 


(3) Install air c eaner. a.:r ducts and ·:ac'..lum hose:: . 


FEEDBACK SYSTEMS 


GENERAL 


?age 


Computerized Emission Control [CECJ System 
lJ-85 


Component Replacement 
1 J-88 
C4 System 
1 J-84 
Diagnostic Procedures For CEC System 
1 J-112 


Two different feedback systems are :.ised with Jeep 


vehicles, one for four-cylinder engines and one for six- 
cylinder engines. Each system is designed to achieve the 


Diagnostic Procedures For C4 System 
General 
System Operation 


p3~3 


1J-~9 
lJ-83 
1J-as 


5arne objecti\·e: reduce uncesiraole ex~ . .:.~s;: .:missic :-.:: . 


in conjunction ·s:rh a three-way catai::::c 1 T'VC) cc::- 


\·erter, while maintaining :·:.:ei economy :rnd good eni;f.=e 
performance. 


1 J-84 
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With both systems, the primary feedback data is pro- 


vided by an oxygen sensor located in the exhaust sys- 


tem. This sensor provides a voltage that is proportional 


to the amount of oxygen present in the exhaust gas. This 


data is used by each system microprocessor to regulate 
and optimize the air/ fuel mixture. 
Both systems incorporate a self-diagnostic feature 
that enables service personnel to localize system 
malfunctions. 


C4 SYSTEM 


This system is used with four-cylinder engines manu- 


factured for sale in California. 


Electronic Control Module (ECMJ 


The ECM (microprocessor) is the "brains" of the C4 


System. It is programmed to determine the correct air/ 
fuel mixture necessary for each engine operating mode. 
This is accomplished via the several data inputs and the 


standard data stored in memory (ROM). 


The ECM also contains a Programmable Read Only 


Memory (PROM) that has stored data unique to the 


vehicle. 


CAUTION: To ensure the internal components and 


connectors do not get wet when the passenger com- 


partment is washed. it is advisable not spray water 
directly on the ECJ1 housing because it is not completely 


waterproof 


Oxygen Sensor 


This component of the system provides a variable 


voltage (100 to 900 mv) for the microprocessor (ECM) 


that is actually a voltage analog for the oxygen content 


in the exhaust gas. As the oxygen content increases (lean 


mixture1, the voltage output from the sensor decreases 


proportionally and as the oxygen content decreases (rich 


mixture 1, the voltage output increases proportionally. 


The mic::-oprocessor uses the \'Oltage ciata :o control the 


mixture control (:'.i.IC) solenoid in the mode! E2SE carbu- 
retor and maintain an optimum air/ fuel mixture. 


NOTE: The engine must be warmed to a pre- 
determined temperature before the oxygen sensor volt- 


age output is accepted by the microprocessor. 


NOTE: The oxygen sensor must be replaced after 


.J0,000 miles (.!+8 000 km) of engine operation. The Emis- 
sion Maintenance lamp will be illuminated to indicate 
the necessity f or replacement. Refer to Chapter 
IL-Power Plant Instrumentation f or additional 
information. 


C4 System Data Senders 


In addition to the oxygen sensor, the following data 
senders are used to provide the microprocessor with 
engine operation data. 
•Adaptive Vacuum Switch-Closed during engine 


icile and partial throttle engine operation (.A.dapti ve 
:V1ode of Operation). 


NOTE: In the A.daptive .'vlode, the mixture control 
(MC) solenoid is regulated to produce predetermined 
air/fuel mixture ratios. During acceleration from idle to 
partial throttle and deceleration from partial throttle to 
idle the oxygen sensor cannot react fast enough to the 
changes in the air/ fuel mixture. A.s a consequence, high 


HC and CO exhaust gases would be emitted momentar- 


ily unless the system switched to predetermined (pro- 
grammed) air/fuel mixture ratios. 


• Wide Open Throttle (WOT) Switch-When a wide 


open throttle condition occurs, the decreased mani- 
fold vacuum (at 5 in. Hg, 17 kPa) closes the WOT 
switch, which results in the mixture control (MC) 
solenoid being regulated to provide the rich air/fuel 
mixture necessary for the increased airflow (WOT 


Mode of Operation). 
•Engine rpm Voltage from Distributor~The mixture 
control (MC) solenoid is de-energized until the volt- 
age is equivalent to 200 rpm. The result is a rich 
air/ fuel mixture for engine starting (Inhibit or 
Starting .Mode of Operation). 


•Coolant Temperature Sensor-During engine warm- 


up, below 150°F (66°C), the electrical impedance oi 
the coolant temperature sensor is high. The result is 


the ECM (microprocessor) does not accept the oxy- 
gen sensor voltage output and a fixed air/ fuel mix- 


ture is maintained (Open Loop :.fade oi Operation). 


In addition to the above data input to che EClr'I, the 


ECM also determines the temperature of the oxygen 
sensor by measuring its electrical impedance. Until the 


oxygen sensor is heated to a temperature of 600° F 


(320°(), a fixed air/ fuel mixture is maintained (Open 
Loop :Yiode of Operation). 


Mixture Control (MCJ Solenoid 


The sIC solenoid is an electro-mechanical device in- 
tegral with the model E2SE carburetor that regulates 
the air/ fuel mixture according to "commands" from the 


ECM. 
One terminal of the :\f C solenoid is connected to 12v 


(battery voltage) and the other is connected to the EC)!. 
The EC:\1 functions as a switch that pro\·:des either a 
ground for current flow to energize the .:\IC solenoid or 
an open circuit to de-energize the :\f C solenoid. The EC:M 
switches the .MC solenoid ON and OFF ten times a 


second. 


When the MC solenoid is energized the needle is in- 
serted into the jet and the result is a lean air/fuel mix- 
ture. When the solenoid is de-energized the needle is 


withdrawn from the jet and the result is a rich air/ fuel 
mixture. 
The average or effective air/fuel mixture is deter- 
mined by the length of time the solenoid is either ener- 


gized or de-energized (period of dwell) during each 
ON-OFF cycle (fig. lJ-131). 


, ..... , sEc-1 
.01 SEC 


I 
I 
.09 SEC 
I 
I i ! 
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FUEL MIXTURE 


.09 SEC ! .01 re 


u.-----u 


-ENERGIZED 


-DE-ENERGIZED 


LEAN AIR - 
FUEL MIXTURE 
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Fig. lJ-156 
MC Solenoid ON--OFF Cycle 


C4 System Malfunction Test Bulb 


The C-! System has provision for connecting a test 


bulb that will inform a technician of the need for ser- 


vice. If a malfunction exists, the bulb will illuminate. 


The ECM also incorporates a diagnostic program that 


will flash a trouble code that identifies the malfunction 
when this function is activated. 


Three-Way Catalytic ITWC] Converter 


The TWC converter functions three ways to convert: 


• HC to water vaoor and carbon dioxide iC00). 


•CO to carbon di~xide (C02J and oxygen. 
- 
• NOx and CO to nitrogen (X0) and carbon dioxide 


(C02;. 
- 
Ref er to Exhaust Systems-Chapter lK for service 


information. 


COMPUTERIZED EMISSION CONTROL ICEC] SYSTEM 


This system is used with six-cylinder engines manu- 


factured for sale in California to controi the carburetor 
air/ fuel mixture and the air injection system (i.e., 


switching air either upstream or downstream). 
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Micro Computer Unit (MCU) 


The MC'C' is a microprocessor that monitors the oxy- 
gen sensor voltage and, based upon the mode of oper- 
ation, generates an output control signal for the model 
BBD carburetor stepper motor. 
If the system is in the closed loop mode of operation, 


the air/ fuel mixture will rnry according to the oxygen 


content in the exhaust gas and current engine operation. 
If the system is in the open loop mode of operation, 


the air/ fuei mixture will be based on a predetermined 
ratio th~t is dependent on several engine operating 


parameters. 


Oxygen Sensor 
if 


This component of the system provides a variable 


analog voltage (millivolts) for the microprocessor (MCU)- 


that is proportional to the oxygen content in the exhaust 
gas. 


Data Senders 


In addition to the oxygen sensor, the following data 
senders are used to provide the microprocessor (MCU) 
with engine operation data. 
Three vacuum (ported and manifold) operated electric 


S\vitches, two mechanically operated electric switches, 
one engine coolant operated switch and one air temper- 


ature operated switch are used to detect and send engine 
operating data to the MC'C'. They detect the following 
engine operating conditions. 


•Cold Engine Start-up and operation 


• Wide open throttle (WOT) 


• Idle (closed throttle) 


• Partial and deep throttle 


Components 


• Thermal Electric Switch fTES)-TlJe TES is at- 


tac!-ied :o the inside or the air cieaner rn ;:irovide 


either a grounJ circuit for the microprocessor to 


indicate the necessity for a cold weather engine 


start-up (\\·hen the air temperature is below the cali- 
brated value) or an oper. circuit to indicate normal 
engine start-up (when the air temperature is above 


the calibrated temperature). 


•Adaptive Vacuum Switch-This switch is controlled 


by manifold ,-acuum and. when closed. indicates an 


engine :d!e condition. 


•Open Loop l (OL:i. l Cool ant Te:nperatu re 


Switch-This switch is controlled by the engine cool- 
ant temperature and is integral with the intake 
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manifold heater control switch. When open, the 
switch indicates the engine is cold (i.e., temperature 
less than 160°F or 71°C). 


•Open Loop 2 (OL2) Switch-This switch is mechan- 


ically controlled and has a normally closed (NC) 
electrical switch. This switch is integral with the 


WOT switch, which is mounted at the base of the 
carburetor. 


•Open Loop 3 (0L3) Vacuum Switch-This switch is 
con trolled by carburetor ported vacuum and has a 


normally closed (NC) electrical contact that in- 


dicates a closed throttle condition. The switch is 
opened by 3 ± .5 in. Hg (10 ± 1.7 kPa) vacuum. 


•Open Loop 4 (OL-1) Vacuum Switch-This switch is 
controlled by manifold vacuum. When open, the 
switch indicates a deep throttle condition. · 


• Wide Open Throttle (WOT) Switch-This mechani- 


cally operated electrical switch is controlled by 


throttle position to indicate a wide open throttle 
condition. 


NOTE: For the system to operate properly, all associ- 
ated components mid related systems must be intact and 


operational. This includes EGR valves, EGR related 


componentry, correct spark advance vacuum hose rout- 


ing, etc. 


Engine RPM Voltage 


This voitage is supplied from the tach terminal on the 
distributor. Until a voltage equivalent to a pre- 


determined rpm is received by the MCU, the system 


remains in the Open Loop Mode of Operation. The result 


is a fixed rich air/ fuel mixture for engine starting 
pu rposes. 


Stepper Motor 


The Stepper \lotor is integral xith the model BBD 


car buretor. It controls the metering pins that \·ary the 


size of : '.-.e idle and main air inlet orifices located in the 


carbure to r body. The motor mo\·es the pins in and out of 
the orifices in steps according to the control signal gen- 


erated by the ::vrct.:. The motor has a range of 100 steps, 
but the normal operating area is mid-range. 
When the metering pins are stepped in the direction of 


the orifices. the air/ fuel mixture becomes richer; when 


stepped away from the orifices, the mixture becomes 


leaner. 


Check Engine Display 


The Check Engine display will be flashed when the 


( 
self-diagnostic subsystem has detected a fault. Refer to 
.. 


Chapter 11-Power Plant Instrumentation for service 


information. Ref er to Diagnostic Procedures for trouble- 


shooting procedures. 


Dual Bed Catalytic Converter 


Refer to Exhaust Systems-Chapter lK for sen·ice 


information concerning the dual bed (TWC and COC. 


converter. 


SYSTEM OPERATION 


There are two primary modes of operation for bod: 
the C-1 and CEC Systems: 
•open loop 


• closed loop 


Open Loop Mode of Operation 


In general terms, each system will be in the open loop 
mode of operation (or a variation of) whenever the en- 
gine operating conditions do not conform with the pro- 
grammed criteria for closed loop operation. 
During open loop operation the air/fuel mixture is 
maintained at a programmed ratio that is dependent on 


the type of engine operation involved. The oxygen sensor 


data is not accepted by either system during this mode 


of operation. The following conditions involve open loop 


operation (fig. lJ-157). 


•Engine Start-Up 


•Coolant or Air Temperature Too Low 


•Oxygen Sensor Temperature Too Low 


•Idle 


• Wide Open Throttle (WOT) 


• Bat:ery Voltage Too Low 


Closed Loop Mode of Operation 


When ail input data conforms with the programmed 
criteria for closed loop operation. the oxygen content 


output ·:o l ta ~e from the oxygen sensor is accepted by i:l:e 
microprocessor. This results in an air.t fuel mixture that 
will be optimum for the current engine operating condi- 


tion ·and also will correct any pre-existing too lean or too 


rich mixture condition (fig. lJ-i 57). 


NOTE: A high oxygen content in the exhaust gas in- 


dicates a lean air/fuel mixture . . -l. low oxygen conten t 
indicates a rich air/ fuel mixture. The optimum air/fuel 


mixture ratio is 14. 7:1. 
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Fig. 1 J-157 
Open and Closed Loop Mod as of Operation 
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COMPONENT REPLACEMENT 


Oxygen Sensor 


(1) Disconnect wire connector. 


(2) Remove sensor from exhaust manifold . 


.NOTE: Cse Tool J-:29533 to remove oxygen sensors 


f rom fou r-cylinder engines. 


(3) Clean threads in manifold. 


(4) Coat replacement sensor threads ·.vith antiseize 
compound. 


(5) Install sensor. 


(a) Four-cylinder engine: using Tool J-29533, 


tighten sensor with 20 to 25 foot-pounds (27 ta 34 N•m) 
torque. 
(b) Six-cylinder engine: Tighten sensor with 31 


foot-pounds ( 42 ~ •m) torque. 


CAUTION: Ensure that wire terminal ends are TJrOp- 
erly seated in connector prior to connecting connector. 


(6) Connect wire connector. 


NOTE: Do not push rubber boot down on sensor body 
beyond 1/2 inch above base. 


_NOTE: Oxygen Sensor ]Jigtail wires cannot be spliced 
or soldered. If br6/Cen, replace sensor. 


Vacuum Switches 


(1) Note positions of vacuum hoses and disconnect 


from switches. 


(2) Disconnect wire harness connector(s I. 


.NOTE: The six-cylinder engine fCEC) syste m has one 
connector and the four-cylinder engine (C4J system has 
two connectors. 


(3) Remove vacuum switch ar:d bracket assembly 


from right inside r·ender panel. 


='l'OTE: The rncwnn sicitches are ;iot serr1ced indi1:id- 


ually. The complete assembly mu.>t be repiaced as a 


unit. 


(4) Install repiacement vacuu::l switch and bracket 
assembly. 


(5) Connect wire harness connector(s). 


(6) Connect vacuum hoses. 


ECM-MCU 


The C~ system microprocessor \CJ only) is located in 


the passenger compartment on the left-hand kick panel 


(fig. lJ-158). The six-cylinder engine microprocessor is 
located in the engine compartment on the left-hand in- 
ner fender panel. 


WATERSHIELD 


Fig. 1 J-158 
ECM lnstallatlon--CJ Vehicles 


(1) Remove unit. 


(a) Remove ECM from mounting bracket. 


(b) Remove MCU attaching bolts. 


8 1 04 1 


(2) Disconnect electrical wire harness connector(s). 


CAUTION: Ensure that the terminal ends are not 
forced out of position when connecting connector(s). 


(3) Connect electrical wire harness connector(s) to 
replacement unit. 


(4) Install unit. 


(a) Install ECM in mounting bracket. 


CAUTION: ECJ1 bracket is insulated from chassis 
ground. Do not ground bracker. 
1 


(b) Install MCU with attaching bolts. 


Mixture Control [MCJ Solenoid [Modal E2SE Carburetor) 


( 1) Remove air cleaner. 


(2l Disconnect solenoid wire connector. 


(3l Remove retaining screws. 


( 4) Remove unit from carburetor. 


(5) Coat rubber seal (on end of stem) on replace- 
ment solenoid with silicone grease or light engine oil. 


CAUTION: Solenoid stem must be accurately aligned 


in recess at bottom of bowl. 


(6) Using new gasket, install replace!!1ent solenoid 


in carburetor. 


(7) Connect solenoid wire connector. 
(8) Install air cleaner. 


( 
\ 


( 


\ 


Stepper Motor (Model BBD Carburetor) 


(1) Remove air cleaner. 


(2) Disconnect motor wire connector. 


CAUTION: Avoid dropping metering pins and spring 


when removing moto·r. 


(3) Remove retaining screw and unit from 


carburetor. 


(4) Install replacement motor on carburetor with 


retaining screw. Tighten with 25 inch-pounds (2.8 N•m) 
torque. 
• 
(5) Connect wire connector. 


(6) Install air cleaner. 


Coolant Temperature Switch (or Sensor) 


NOTE: For six-cylinder engines, the coolant. temper- 


ature switch is integral with the intake manifold heater 
coolant temperature control switch. 


(1) Disconnect electrical connector. 


(2) Remove switch. 


(3) Install replacement switch. Tighten with 72 


inch-pounds (TN•m) torque. 


· ( 4) Connect electrical connector: 


DIAGNOSTIC PROCEDURES FOR C4 SYSTEM 


The C4 System should be considered as a possible 


source of trouble for engine performance, fuel economy 
and exhaust emission complaints only after normal tests 


and inspections that would apply to a vehicle without 
the C4 system have been performed. An integral self- 
diagnostic subsystem detects the problems that are 


most likely to occur. 


The diagnostic system will illuminate a test bulb if a 


fault exists. By grounding the trouble code test lead 


located under the dash ·the system will flash a trouble 
code if a fault has been detected. 
As a routine system check, the test bulb will also be 


illuminated when the ignition switch is first turned on 


and the engine not started. If the test lead is grounded, 
the system will flash a trouble code 12, which indicates 
that the diagnostic system is functioning normal (i.e., no 


rpm voltage to ECM). This consists of one flash followed 
by a pause and then two flashes. After a longer pause, 


the code will be repeated two more times. The cycle will 
repeat itself until the engine is either started or the 
ignition switch turned off. \Vhen the engine is started, 


the bulb will remain illuminated for a few seconds. 
If the test lead is grounded with the engine operating 
and a fault has been detected by the system, the trouble 


code will be flashed three times. If more than one fault 
has been detected, the second trouble code will be 
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flashed three times after the first code is' flashed. The 
series of code flashes will then be repeated 


1 


• 
A trouble code indicates a problem within a specific · 


circuit, for example, code 14 indicates a problem in the 


coolant temperature sensor circuit. This includes the 


coolant temperature sensor, wire harness, and electronic 
control module (ECM). The procedure for determinbg 


which of the three is at fault is located in the Trouoie 
Code 14 chart. For other trouble codes, ref er to the 


applicable charts. 


Because the self-diagnostic subsystem does not dete<!t 
all possible faults, the absence of a flashed code does not 
always indicate that there is no problem with the sys- 


tem. To determine this, a system operational test is 
necessary. This test should be performed when the test 
bulb does not indicate a problem but the C4 System is 


suspected because no other reason can be found for a 
specific complaint. In addition to the test bulb, a dwell 
meter, test lamp, digital volt-ohmmeter, tachometer,- 
vacuum gauge and jumper wires are required to diag- 
nose system problems. A test lamp rather than a volt- 
meter should be used when so instructed. AlthoUgh 
most dwell meters should be acceptable, if on~ causes 
a change in engine operation when it is connected to 
the mixture control (MC) solenoid dwell lead. it 
should not be used~ The following models of older Sun 
tach/dwell units should notbe used: G,.GA, TDTl, 2.5, 
216 and 216-1. . 


The dwell meter, set for the six-cylinder engine scale 


and connected to a lead from the mixture control (~C) 
solenoid in the carburetor, is used to determine t..'le 


air/fuel mixture dwell. When the dwell meter is con- 


nected, do not allow the terminal to contact ground. nis 
includes hoses because they may be conductive. On a 
normally operating engine, the dwell at both idle a::d 


partial throttle will be between 10 degrees and 50 ..:e- 


grees and will be varying. Varying means the poir: :er 


continually moves back and forth across the scale. T:1e 
amount it varies is not important, only the fact that it 
does vary. This indicates closed loop operation, meaning 


the mixture is being varied according to the input volt- 


age to the E01I from the oxygen sensor. With wide o;:en 
throttle (WOT) or cold engine operation, the mix::.::-e 


will be a fixed value and the pointer will not vary. Th:;; is 


open loop operation, meaning the oxygen sensor our;::n 


has no effect on the air/ fuel mixture. If there is a qt:es- 
tion whether or not the system is in closed loop oper- 
ation, richening or leaning the mixture will cause :..,e 
dwell to vary if the system is in closed loop operatior:. 


NOTE: 1Vormally, system tests should be performed on 
a warm engine (upper radiator hose hot). 


Trouble Cade Memory 


When a fault is detected in the system, the test o:.:ib 
will be illuminated and a trouble code will be set in :.,e 
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I 
memory of the ECM. However, if the fault is inter-· 


mittent, the test bulb will be extinguished when the 


fault no longer exists, but the trouble code will remain in 
the EC?YI memory. 


Long Term Memory 


The EC:M (for CJ vehicles) has long term memory. 


With this provision, trouble codes are not lost when the 


ignition switch is turned off. Certain troubles may not 
appear until the engine has been operated 5 to 18 min- 


utes at partial throttle. For this reason, and for inter- 
mittant troubles, a long term memory is desirable. To 


clear the long term memory, disconnect and connect the 


battery negative cable. 


NOTE: Long term memory causes approximately a 13 


ma battery drain with the ignition switch off 


Trouble Codes 


The test bulb will only be illuminated under the condi- 
tions listed below when a malfunction exists. If the 
malfunction is cleared, the bulb will be extinguished and 
the code will be reset, except for one fault, code 12. If the 


bulb is illuminated intermittently, but no code is stored, 


refer to this symptom within Driver Complaint. 


•Trouble Code 12-No rpm voltage to the ECM. 


•Trouble Code 13-0xygen sensor circuit. The engine 
has to operate for approximately five minutes at 
partial throttle before this code will be flashed. 


•Trouble Code 14-Shorted coolant temperature 


sensor circuit. The engine has to operate two min- 


utes before this code will be flashed. 


•Trouble Code 15-0pen coolant temperature sensor 
circuit. The engine has to operate for approximately 
five minutes at partial throttle before this code will 
be flashed. 


•Trouble Codes 21 and 22 (at same time)-Grounded 
WOT switch circuit. 


•Trouble Code 22-Grounded adaptive vacuum or 
WOT switch circuit. 


•Trouble Code 23-0pen or grounded carburetor MC 
solenoid circuit. 


•Trouble Code 44-Input to ECM from oxygen sensor 


indicates continuous lean mixture. MC solenoid is 


regulated -to produce continuous rich mixture. The 


engine has to operate for about five minutes at par- 
( 
··:-:-~ 


tial throttle with a load and the C4 System in closed 


loop before this code will be flashed. 


•Trouble Codes 44 and 45 (at same time)-Faulty 


oxygen sensor. 


•Trouble Code -15-Input to ECM from oxygen sensor 


indicates continuous rich mixture. :YIC solenoid is 
regulated to produce continuous lean mL"<ture. The 


engine has to operate about five minutes at partial 


throttle with a load and the C4 System in closed loop 
before this code will be flashed. 


•Trouble Code 51-Faulty calibration unit (PROM) or 


installation. 


•Trouble Codes 52 and 53-Test bulb off, intermittent 


ECM problem. Test bulb on, faulty EC:M. 


•Trouble Code 54-Faulty MC Solenoid and/or ECM. 


•Trouble Code 55-Faulty oxygen sensor circuit or 
ECM. 


When the test bulb is not illuminated with the engine 
operating, but a trouble code can be obtained, the situa- 
tion must be evaluated to determine if the fault is inter- 
mittent or because of engine operating conditions. 
For all troubles, except codes 13, 44, and 45, the test 
bulb should be illuminated with the engine speed below 


800 rpm after five minutes of operation. 
If codes other than 13, 44, and 45 can be obtained with 
the test bulb off, the diagnostic charts cannot be used 
because the system is operating normally. All that can 
be performed is a physical inspection of the circuit in- 


. dicated by the trouble code. It should be inspected for 
poor wire connections, frayed wires, etc., the!1 the Sys- 
tem Operational Test should be performed. 


Faults 13, 44, and 45 require engine operation at par• 
tial throttle with an engine load for an extended period 


of time before a code will be flashed. Trouble code 15 
requires five minutes of operation before it will be 
flashed. The diagnostic chart should be used if these 


codes are obtained even though the test bulb is not 
illuminated at idle. 


Calibration Unit !PROM) 


The microprocessor has a calibration unit called a 
PROM that is programmed with specific instructions- 


pertaining to the engine. It is not a replaceable 
assembly. 


Trouble code 51 indicates the PROM has been in- 


stalled improperly or is defective. When code 51 is 


flashed the ECM (microprocessor) should be replaced 


(fig. lJ-159). 


TEMPERATURE 
SENDING UNIT 
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Fig. lJ-159 
C4System 


AUTION: If trouble code 51 was caused by the PROM 


rCalibratio11 Unit) being installed backwards. replace 
ECJI Leith ruwther unit. Whenerer the Calibration Unit 


is in stalled backwards and the ignition switch is turned 


on, the unit is destroyed. 


Carburetor Model E2SE Idle Mixture Adjustment 


The idle mixture is calibrated during factory assem- 


bly and should normally not need adjustment in the 


field. However. if necessary because of results of C-1 


Syste m 
d '. a ~nosis . contam ination. overhaul, replace- 


ment or pan s. etc .. :r can ::ie adj usted according to the 


procedu re outlined below. Becat.:se the C-1 System is \·ery 


co mpiex. ::'.1e proced re must be followed precisely. 
T'.!e ci"':e!! indication from the .\IC Solenoid !s used for 


the adjustment. During engine idle, it is normal for the 


d we! I to increase and decrease !·airly cons is ten tly oYer a 
re latively narrow range, such as 5 degrees. However, it 


may occasionally vary by as much as 10 degrees to 15 


degrees mo mentarily because of temporary abrupt mix- 


ture changes. The dwell specified in the procedure is the 


average for the most consistent variation. 


The engine must 6e allowed to stabilize at idle or 300 


pm. as applicaoie. Jeiore the dwell is acceptabie as a 


reference !'or adjus;:ment. 


NOTE: The mixture control 8ole11oid dwell is an m- 


dica tion of the rutio of "on" to ''off' time. 
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(1) If ici!e mixture plug '.las not been removed: 


(a) Remove air cleane!' and gasket. 


WARNING: Batten; negatii:e cable nwst be removec 
to pre·ven t a potential f £re hazard u:hen fuel pipe 
!:~ 
disco 11 nec teci. 


(bl Disconnect battery negath·e cable. 


(cl Disconnect fuei pipe and vac:rnm hoses fro :::: 


carburetor. Identify and :ag '.'loses. 


( d) Disconnect throttle linkage and electricc.~ 


connectors: 


(e) Remove carburetor attaching bolts ar:.: 
nuts. and remove car buretor and mounting gasket. 


(f) In vert carburetor and drai n fue l '.= 


container. 


(gJ Place inverted c:i.rouretor on suitable ho i.: - 


ing fixture manifold side up. 


CAUTION: Use care to m:oid damaging linkage, tubes. 


and parts protruding from air horn. 


(2) Remove idle mixture screw plug as follows: 


(a) Using a punch benveen two locator points i= 
throttle body beneath idle mixture screw plug (manifi)k: 


side) break out throttle body to gain access to idle mix- 


ture screw plug. Drive out hardened steel plug cor:- 
cealing mixture screw. 


NOTE: Hardened plug will shatter rather than rem air: - 


ing intact. It is not necessQ/ ?J to rem01:e _alug com plete {~· : 


i11s tead. remove loose pieces "o ailo1u ~ 1 .'e 1Jff dle Jli:rtu ... , 


. ..J.djusting Tl)ol .J-2.'J().'JQ. 


(bl Lightly seat screw and baci-.: out three tur:: .= 
(automatic transmission) or :2-112 turns (manual tran~ 


mission) for preliminary idle mixture adjustment. Fin~ 
adjustment mus;; he perr'o:-med ai:er carburetor 
_ 


ins tailed. 


1c1 If plug in air '.:o r'.1 Co\·er; '.".!Z '.cile ai r ':J'. c:-::. 
. 
. 
. 
. . . 
. 
. 
sc:·ew has oeen re r.10\'.0l1. ::.::-'.1 a:r ::He-:c: sc:-ew :r. ·_: :-: : . 


lightiy se:i.ted. then ba i.::· 0:.:: 1-1/ -1 c:.;:·:-::::. If pii..:g :s 
:-. 


place. removal and adjustment is not required. 


!dl Remo\·e vent stack-screen :issemoly to ga ::: 
access to lean mixture sere'.\" :.E::sure '.: '.s installed af: :::- 


adjustment). Turn lean mixrnre screw in until ligh:. :· 


seated and back out three turns. 


(3) Install carburetor on engine. Install ba tte.:-:· 


negative cable. Do not install air cleaner and gasket. · 
,..() D i .sco nnec~ bow! \·er: ~ '.'lose at car'.m:-etor. 


.5'1 D::::connect EG R 1:::.>:e ~md c:i.:-::srer puqe ··.: ..: - 
uum J.ose ;J.t carouretor ::mci :Ji t.:5 " :l.l' DU :-~!: O r por;:. 


t6) Connect rachomei:e: :o ;·srribu;:or tach o u~~ ·_: : 
. 


Connect dwell meter to mix:ure controi solenoid ciwc .. 


test lead lfig. lJ-160). 
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(7) Place transmission in Park and set parking 


brake (manual transmission: Neutral). 


W AR:"f!NG: Use extreme caution when performing ad- 


jus trn ent while engine is operating. The fan, pulleys and 


belts can cause serious personal injury. A void wearing 


loose clothing. Do not stand in direct line with fan. 


BOWL VENT 
LINE 


Fig. lJ-160 
Idle Mixture Adjustment Preparation 
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(8) Start engine and operate at fast idle for at leas: 


three minutes to allow C4 System to s-.;:it.::h to CloseC. 


Loop Operation. 


NOTE: Adjusting Tool J-!29030 is required Jo .- 
adjustments. 


19) Operate engine at 3000 rpm and adjust lean mix- 
ture screw (fig. lJ-161) in increments to ootain averag:: 


dwell as specified in Specifications. Allow -ime for dwe:: 


to stabilize after each incremental adjust:nent. If dwic:: 


is too low, back screw out; if too high, turn screw in. I: 


unable to adjust to specification, inspect main metering 


circuit for leaks, restrictions, etc. 


(10 ) Return engine to idle and adjust idle speed t.: 


700 rpm. 


(11 ) Adjust idle mixture screw to obtain an averag: 


dwell as specified in Specifications. If dwell is too low. 


slowly back screw out. If too high, slowly turn in. A.1101.,- 
· 
time for dwell to stabilize after each adjustment. A.d- 


justment is very sensitive. Make final dwell check witl: 


adjusting tool removed. If unable to adjust to specifica- 
tion, inspect idle circuit for leaks, restrictions, etc. 


(12 ) Disconnect MC solenoid wire connector and look 


for an engine speed change of at least 50 rpm. If speeC: 
does not change enough, inspect idle air bleed circuit for 


restrictions, leaks, etc. Connect MC Solenoid wire 


connector. 


/ 


VENT STACK (REMOVE) 


IDLE AIR BLEED SCREW 


(00 NOT ADJUST IF PLUG 


IS IN PLACE) 


MIXTURE CONTROL 


SOLENOID 


NOTE: VENT SI ~C:< 


ANO IDLE MIXTURE 
NEEDLE PLUG MUST 


BE REMOVED BEFORE 


ADJUSTMENT. 


IDLE MIXTU RE NEEDLE 


ANO SPRING 


RICH MIXTURE SCREW 
90767 
(DO NOT ADJUST) 


Flg. 1 J-161 
Modal E2SE Carburetor Adjustment Screws 
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I 


Carburetor Model E2SE Idle Mixture Adjustment Specifications 


) 
I 


Idle Mixture 
I 
Idle Air Bleed 


,J 


Lean Mixture 
Carburetor 
Transmission 
Number 


I 


Preset 
Turns 


Manual 
i 
7081796 
i 
:-1 /2 


Automatic 
I 
1708ii'97 
! 


(13 ) Increase engine speed to 3000 rpm and note 
dwell as adjusted in step (9) above. If not correct, re- 


adjust lean mixture screw and then idle mixture screw. 


When correct, reconnect purge and bowl vent hoses. 


EGR valve, and adjust idle speed according to Emission 


Control Information label instructions. Remove tach- 


ometer and dwell meter. 


C4 System Tests and Trouble Code Diagnosis 


The self-diagnostic system does not detect all possible 


faults. The absence of a trouble code does not indicate 
there is not a malfunction with the system. To deter- 


mine whether or not a system problem exists, an oper- 


ational test is necessary. 


• OTE: The System Operational Test should also be 
performed after all repairs on the C4 System have been 


completed. 


CAUTION: The u.Jire leading from the distributor tacn 
terminal to the ECJ! ha:; an in-. .;eries Jilter. The tach - 


ometer must be connected only -o che discributo r side of 


the filter. 


Driver Complaints 


• Poor Engine Performance or Fuel Economy 


If the test bu!b is ::ot illum'.::ated. nor::1al :ests th:.l: 


·.vould be ;Jen·ormed on venic!e3 ·.\-ithout :he C-± Syste:-:: 


shouid oe 
per~·or:-::ed before ;; ::-oceedir:g to :!le Ope:- 


ationai Test. 


• Alternator Warning Light or Coolant 


Temperature Hot. 


If the alternator warning lamp is illuminated or cooi- 
ant temperature is excessively iigh along with the test 


buib ~e!n~ iiluminated. diagr.ose those ;:irobiems r"irs:. 


Inspect for fauity co r:nections .lt coola:n temperarn:-e 
sensor. alternator, .:.re solenoid. etc., and deiectiYe 0r 


loose vacuum hoses and connections. Repair as 
necessary. 


3 


Screw 
I 
Screw Preset 
Part Throttle Screw 


I 


i 
Tums 
I 


Preset I 
Dwell 
I 
Dwell 


I 
Turns 
I 


25° 
1 - 1/4 
3 
35° 


I 
25° 
1 - 1/4 
I 
3 
I 
35° 
i 


9092; 


• Intermittent Test Bulb Display 


If the test bulb illuminates intermittently but c. 


trouble code cannot be obtained, inspect the followi::; 


items. 


~OTE: Jffor any reason engine speed drops below 2ry 


rpm, the test bulb will be illuminated until the speec - 
exceeds :200 rpm. 


(1) Poor connection in circuit from distributor tac:: 


terminal to ECM terminal A, ignition terminal 1 to 


ECM, and ECM terminal T to ground. 


(2) Tach filter resistance should be 14,000 to 18.00(: 


ohms between distributor and ECM terminals (with orre 


end disconnected) and open circuit to ground. 


(3/ Low battery voltage (under 9 volts). 


(4) Loss of long term 
memory. Momentaril:.- 
grounding :VIC solenoid dwell wire connector with engir:2 


idling should cause trouble code 23, which should ~ -= 
retained after engine is stopped and restarted. If vol tag~ 


is present at long term memory terminal but code '-Va~ 


not flashed, EC:YI is defective. 


• Acceleration Stumble 


Perform Adaptive Vacuum Switch Circuit Test, Cila:: 


7. 


• All Other Complaints 


For all ocher dri\·er co mplaints. per:·orm tli.e C-± S:::: - 


<:em Operat'.ol!al Test ·.\-ith engine at :i.or::iai oper::i_: '.:-. .; 


temperacure 1 uppe: :-ac'.ator iose '.lot i. 


~OTE: _-i nytirne an engine is first started. et·en 


icarm. it must be oµeraced at partial throttle fo r ~ hr ~· :­ 


minutes or nntil the dwell starts to rnry before pr·.- - 


ceeding with any test. 


WARNING: Use extreme caution when engine is 0pe-- 


riting. Do not stand in direct line 1ci th frm. D0 no ~ .:·:.: 


iuinds near pulleys. belts 1r fan. Do !W t ;1:ea.- 
.'or;·~· 


doth i11g. 


NOTE: Ins tall test buib before perjormi11g es ts. 
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ECM Terminal Connections 


VIEW FROM TOP OF BOX 


TACHINPUT 


ADAPTIVE VACUUM SWITCH 


WOT VACUUM SWITCH 


TROUBLE CODE TEST LEAD <D 


COOLANT TEMPERATURE SENSOR 


OXYGEN SENSOR HI 
J 


OXYGEN SENSOR LO 


SENSOR RETURN ~ 


TEST BULB 


LONG TERM MEMORY (PLUS) 


ECM POWER GROUND (TO ENG GRD l 


IGNITION POWER ~ 
vi 


CARBURETOR MIXTURE CONTROL ~ 


SOLE NOIO 
~ 


CD GROUN.D TO OBTAIN MALFUNCTION CODE 


CD COOLANT, WOT AND ADAPTIVE VACUUM SWITCHES 


BLACK 
CONNECTOR 


" 


' 


GRAY 
CONNECTOR 


' 


" 


A 


8 
c 


D 


E 


F 


G 


H 


J 


K 


L 


M 


N 


p 


R 
s 


T 


u 
v 


w 


WIRE 
COLOR 


BLACK/WHITE 


BROWN 


LIGHT GREEN 


WHITE/ BLACK 


NOT USED 


YELLOW 


NOT USED 


NOT USED 


PURPLE 


TAN 


BLACK 


NOT USED 


NOT USED 


WHITE 


RED 


3L,).CK/WH ITE 


PINK 


NOT USED 


LI GHT BLUE 


,- 
f 


9 0 7 6 :0 
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C4 SYSTEM TESTS AND TROUBLE CODE DIAGNOSIS 


1. INSTALL TEST BULB, TURN IGNITION SWITCH ON, GROUND TROUBLE CODE "TEST" LEAD, OBSERVE CODE.• 


2. PLACE TRANSMISSION IN PARK (A.T.) OR NEUTRAL (M.T.) AND SET PARKING BRAKE. 


3. DISCONNECT PURGE HOSE FROM CANISTER AND PLUG. DISCONNECT BOWL VENT HOSE AT CARBURETOR. 
4. CONNECT TACHOM ETER. (DISTRIBUTOR SIDE OF TACH FILTER, IF USED. l 


5. DISCONN ECT MIXTU RE CONTROL (MC) SOLENOID AND GROUND DWELL LEAD. 


6. START ENGINE. 


7. nUN ENGINE AT 3,000 RPM AND. WITH THROTTLE CONSTANT, RECONNECT MC SOLENOID . 
8. OB SE RVE RPM. 
• 


I 
I 
I 


LESS THAN 100 RPM DROP I 
I MORE THAN 100 RPM DROP I 


I 
I 


CHECK MC SOL. AND MAIN 
• REMOVE GROUND FROM DWELL LEAD. 


METERING CIRCUIT. SEE E2SE 
e CONNECT DWELL METER TO MC SOLENOID DWELL LEAD 


CARS., CHAPTER 1J. 
(USE 6 CYL. SCALE) . 


• SET CARS. ON HIGH STEP OF FAST IDLE CAM AND RUN FOR 
THREE MINUTES OR UNTIL DWELL STARTS TO VARY, WHICH· 
EVER HAPPENS FIRST. 


• RETURN ENGINE TO IDLE AND OBSERVE DWELL.*• 


I 
I 
I 
I 
I 


FIXED 5°-10° I I FIXED 10°-50° I I Fl XED 50°-55° I 
I 
VARYING I 
I 
I 
I 
I 


SEE CHART 2 I I SEE CHART 3 I I SEE CHART 4 I 
I CHECK DWELL AT 3,000 RPM I 


i 


I 


I BETWEEN 10°-50° 
I NOT BETWEEN 10°-so0 I 


I 


REFER TO E2SE CARBURETOR 
MIXTURE ADJUSTMENT 


• C4 SYSTEM OPERATING NOR MALLY 


• CL::AR LONG TERM MEMOR Y 


, := TEST BU LB IS NOT I LLUM INATE:J, SEE CHART 6. 


··oxYGEN SENSOR TEM PE RATUR E MAY COOL AT IDLE CAUSING TH E DWELL TO CHANGE FROM VARYING TO 


A FIXED INDICATION BETWEEN 100.500. IF THIS HAPPENS, RUN THE ENGINE AT FAST IDLE TO HEAT TH E 


SENSOR . 
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Chart 2-0well Fixed Between 5 Degrees and 10 Degrees 


• 
INSTALL TEST BULB 
• GROUND TEST LEAD. 
• CONNECT DWELL METER TO MC SOLENOID (USE 6-CYL. SCALE). 


• WITH ENG IN E IDLING, CHOKE ENGINE . 


I 
I DWELL INCREASES I 
I 
NO DW ELL CHANGE I 
• 


I 
CHECK FOR Al R LEAK I 


I NO AIR LEAK 
I AI R LEAK I 


• DISCONNECT OXYGEN SENSOR AND CONNECT 
TEST LIGHT FROM BAT.+ TERMINAL TO PURPLE 


SEE E2SE CARBURETOR , 
LEAD FROM ECM 


CHAPTER 1J 
REPAIR & RECHECK 


I DWELL INCREASES I 
I NO DWELL CHANGE I 
I 
REPLACE OXYGEN SENSOR I 


I CODE 55 FLASnEu I 
I NO CODE 55 FLASHED I 


I 
REMOVE BLACK ECM CONNECTOR I 
I REPLACE EC:'v1 I 


I 
I 


coc:= 55 FL.4.SHED I 
\J O COD E 55 FL.~SHED I 


I 
I 


REPAIR GROUND IN 
REPLACE ECM 


OXYGEN SENSOR HARNESS 
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Chart 3-0well Fixed Between 10 Degrees and 50 Degrees 


• WITH ENGINE IDLING, DISCONNECT COOLANT 


SENSOR ANO USE JUMPER WI RE TO SHORT 
CONNECTOR TERMINALS . 


I 


I 
I DWELL CHANGE.s MORE THAN 5° I 
I NO DWELL CHANGE I 


t 


• RECONNECT COOLANT SENSOR . 


REPLA CE COOLAN T SENSOR I 
• DISCONNECT O XYGEN SE NSOR CONNECTOR AND 
USE JUMPER WI RE TO SHORT CONNECTOR TER MINA LS 
(NOT OXYGEN SENSOR TER M INALS) . 


LEAV E SHORTED FOR REST OF CHECKS. 


50.100 DWELL VARIATION 
I NO DWELL CHANGE I 


REPLACE OXYGEN SENSOR 


CONNECT JUMPER WI RE BETWEEN TERMINALS 


J AND KAT ECM. 


50.100 DWELL VARIATION 
I NO DWEL L CHANGE I 


REPAIR OPEN IN WIRES TO 
CONNECT JUMPER BETWEEN TERMINALS 
OXYGEN SENSOR 
F AND L A T ECM 


50.100 •J WELL VA RIATION 
I NO DWE:.... L CH ANGE I 


REPAIR OPE N IN LEADS TO COOLANT 
REPLACE ECM AND 8ECONNECT OXYGEN 


S E ~JSOR . .l..ND :1 ECONN ECT OXYG EN SE:\J SOR 
SENSOR C8NN ECTC=l 
CONN ECTOR 
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Chart 4-0well Fixed Between 50 Degrees and 55 Degrees 


• INSTALL TEST BULB 


• GROUND "TEST" LEAD . 


• CONNECT DWELL METER TO MC SOLENOID (USE 6 CYL. SCA LE). 


• WITH ENGINE IDLI NG, REMOVE LARGE VACUUM HOSE (E.G ., 
PCV SOURCE ) TO CAUSE AIR LEAK TO ENGIN E MANIFOLD 


(BUT NOT ENOUGH TO STALL THE ENGIN E ). 


I DWELL DECREASES I 
I NO DWELL CHANGE I 


SEE E2SE CARBURETOR, 
• DISCONNECT OXYGEN SENSOR WI RE CONNECTOR 


CHAPTER 1J 
• USE JUMPER WIRE TO SHORT CONNECTOR TE::IMINALS 


(NOT OXYGEN SENSOR TERMINALS) 


DWELL DROPS TO 5°-10° j 
I NO DWELL CHANGE l 


I REPLACE OXYGEN SENSOR I 
I CONNECT JUM PER BEnvEEN ECM TERMINALS ~ AN D K I 


DWELL DROPS TO 50.100 l 
r NO DWELL CHAN Ge l 


R::::i AI R OP::N IN OXYGEN SENSOR 
iiE?L.J..CE i:C"1 
L = . .;Ds. 
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Chart 5-Self-Oiagnostic Circuit Test 


INSTALL TEST BULB.KEY ON , 


ENGINE OFF , OBSERVE TEST BULB. 


I 
I 


LIGHT OFF I 
I LIGHT ONj 
I 


SEE CHART 6 j 
GROUND "TEST" LEAD AND OBSERVE TEST BULB LIGHT I 


DOES NOT FLASH CODE 12 I 
I FLASHES CODE 12 I 


I GROUND TERMINAL DON ECM CONNE~TOR I 


• REMOVE TEST LEAD GROUND . 
I 
DOES NOT FLASH 
I 
FLASHES 
• SET PARKING BRAKE WITH TRANS. IN NEUTRAL. 


CODE12 
CODE 12 
• RUN AND WARM ENGINE FOR 2 MINUTES (UN DER 800 RPM 


FOR AT LEAST 10 SEC.) ANO OBSERVE TEST BULB LIGHT 
AT IDLE. 
I 
REPAIR OPEN I 
"TEST" LEAD 


I 
REMOVE ECM CONNECTOR AND 
I LIGHT OFF I 
I LIGHT ON I 
OBSERVE TEST BULB LIGHT 
I 
I 


I 
GROUND TEST LEAD AND 
I LIGHT ON I 
LIGHT OFF I 
CHECK FOR TROUBLE CODE 


t 
• RUN ENGINE ON HIGH STEP OF FAST IDLE CAM 


REPAIR GR 


0 


0UNDED 
REPLACE 
AN D REMOVE VACUUM HOSES FROM WOT, 


LEAD FROM BULB 
ECM 
ADAPTIVE VACUUM SWITCHES AN D CARS. AND 
TO EC~ TERM. R 
I 


PLUG HOScS. 


• OBSER V E TEST oULB LI GHT 


REPEAT DIAGNOSl lC 
• REPLACE HOScS BEFORE RETURN ING ENGI NE 


Cl RCUIT TEST 
TO IDLE . 


SEE APPLICABLE TROUBLE CODE 
I 
I 
LIGHT OFF l 


DIAGNOSIS CH A RT. 
I ~ ! GHT ON I 
LEA V E TROUB L:: CODE TEST L:: A.D 
I 


I 
Gi'WUN D EST LEAD AND 
j 


GROUNCE) WHILE USi NG JIAGNcs-:· .. ::: 
I SE::: ~ ~OUBLE C:JDE 22 I 
:::-1ECK FOR TROUBLE CODE 
CHAR TS UNLESS OTHEi=lWISc •NSTC1 UC:TJ . 


IF MORE THAN ON E CODE IS r1... . ..l..Si-EJ, 


START WITH THE LOWEST CODE. 


NO CO DE FLASHED 
CODE FLASHED I 
NOTE : ANYTIM E . ..l..N ENGIN E IS STA RTED . 


I 
I 
EVEN A WARM ENGINE. IT MUST BE RUN 


ALL OTHER I I 13. , 5. 44. 451 
AT PART THROTTLE FOR THREE MINUTES 


I 
I 
OR UNTIL THE DWELL STARTS TO VA RY 
BEFORE PROCEEDING WITH CHECKS. 
TROUBLE IS IN TERMITTENT, 


.....----~ 


DIAGNOSTIC CODE CHARTS CAN 
NOTE : 
..l..L'.VA YS CHEC K FOR C:JRR:::·:::I 


~ 


j .JOT BE :..!SEO. MAKE PHYSIC.~L 
:::::NN E·:::TIONS ~TA UN IT 3EF•JR E 
REF:::R TO DRIVER 
I CHECK OF CI RCUIT INDICATED 
CONSIDER ING IT DEF:::C7 iV E. 
COMPLAINTS 
BY TROUBLE CODE. 
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Chart 6-Test Bulb Circuit Inoperative 


NOTE : LAMP WILL NOT BE ILLUMINATED IF "TEST" LEAD IS GROUNDED aEFORE THE 
IGNITION IS TURNED ON. THE MC SOLENOID WILL ALSO CLICK. 


I 
CHECK FUSE AT FUSE BLOCK.1 


I 


BLOWN FUSE I 
I FUSE OK I 


INSPECT TEST 8ULS LAMP CONNECTOR FOR 


REPLACE FUSE · CHECK 
PROPER CONNECTION . WITH IGN ITION ON AND 


FOR CAUSE 
ENGINE OFF , CHECK VOLTAGE SETWEEN LAMP 
CONNECTOR WHITE WIRE TErlMI NAL AND GROUND. 


I 
I UNDER 10 VOL TS I 
I OVER 10 VOL TS 
I 


CHECK VOLTAGE BETWEEN LAMP CONNECTOR 
CHECK VOLTAGE BETWEEN ECM TEnMINAL RAND 


PINK/BLACK WIRE TERMINAL AND GROUND 
GROUND. 


I 
I 


OVER 10 VOLTS I 
I UNDER 10VOLTS 
I 
OVER 10 VOL TS I 
I UNDER 10 VOL TS 
I 
CHECK VOLTAGE BETWE::N 
CHECK BULB AND 
ECM TERMINAL T AND 
WIRE LEADS 
GROUND 


REPAIR OPEN WI RE LEAD BETWEEN FUSE 
RE?AIR OP~ N IN ',','IRE LEAD BETWEEN 
AND LAMP CONNECTOR 
ECM R TER ~,11NAL AND TESI aULS 


LAMP CON:'J EC7C?i . 


I 


UNDER 1 VOLT I 
I OVER 1 VOLT I 


I 


CH ECK VOLTAGE BETWEEN EC(ll 
REPAI R ECM 


TE~ MIN AL U AN D GROUND 
GROUND CON NECT ION 


I 


I 
I 


OVE R 10 VOLTS I 
l uNDER 1o vo LTS j 


I 
I 


jTuRN 1GN1T10N OFF AND REPLACE ECM I 


REPAIR OPEN IN WIRE LEAD BETW EE ~· J 


TERMINAL U ANO TEST BULB LA MP 
LAMP 
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Chart 7-Adaptive Vacuum Switch Circuit Test 


CONNECT VOLTMETER BETWEEN ECM SIDE (BROWN WIREl OF ADAPTIVE VACUUM SWITCH 
CONNECTOR AND GROUND WITH ENGINE IDLING. DO NOT DISCONNECT CONNECTOR . 


I 
I 
I 
I UNDER 10 VOL TS I 
I OVER 10 VOLTS I 
• 
I 
I 


I 
WITH ENGINE IDLING , 
I 
REMOVE VACUUM HOSE FROM_ SWITCH I 
CHECK VACUUM AT ADAPTIV E 


AND OBSERVE VOLTMET ER . 
VACUUM SWITCH HOSE. 


I 
I 


r 
I 
I 
I UNDER 10 VOL TS ! 
I OVER 10VOLTS l 
I OVER 10 IN. HG I I UNDER 10 IN. HG I 


I 
f 
I 


CHECK FOR AN OPEN IN 
I 
NO MALFUNCTION I 
REPAIR VACUUM HOSE 


WIRE TO ECM CONNECTOR 
FOUND IN CIRCUIT 
OR CONNECTION 


TERMINAL B. IF NOT OPEN , 


REPLACE ECM 
REPLACE VACUUM 
SWITCH ASSEMBLY 
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TROUBLE CODE 12 
I 


CHECK CONNECTIONS ATTACH TERMINAL ON I 
DISTRIBUTOR AND Fl LTER ASSEMBLY. 
I 


I 
I 
I NOT OK I 
I OK I 


I 
I 
I REPAIR I 
e IGNITION ON. ENGI NE OFF 
• 
• USING A DIGITAL VOLTMET::::I. 
CHECK VOLTAGE 3ETWEEN E·:M SIDE 


OF TACH FILTER AND GROU ND. 


j 


I 
I UNDER 4 VOL TS I 
I OVER 4 VOL TS I 


I 
I 
DISCONNECT CONNECTOR FROM TACH FILTER LEADING TO I 
CHECK FOR OPE ~l IN WI RE 3ETWEEN 


ECM AND CHECK VOLTAGE AT FILTER END. 
FILTER ANO ECM TERMINAL A IF 


WI RE IS OK, REPLACE ECM. 


I 
I UNDER 4 VOL TS I 
I OVER 4 VOL TS I 
I 
CHECK VOLTAGE AT DISTRIBUTOR SIDE OF TACH I 
CHECK FOR GROUNDED WIRE BETWEEN TACH 


Fl LTER WITH Fl LTER DISCONNECTED. 
FILTER AND ECM TER MINAL A. '. F NOT 
GROUNDED,REPLACEECM. 


I 
I UNDER 4 VOL TS I 
I OVER 4 VOLTS I 
I 


REPAIR OPEN IN WI RE BETWEEN Fl L TER AN D 
I RE? LACE TAC:-'. .=1L TER. I 


TACH TERMINAL OF DISTRIBUTOR. 
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TROUBLE CODE 13 


• 
INSTALL TEST BULB 
• GROUND "TEST" LEAD. 


• CONNECT DWELL METER TO MC SOLENOID 


(USE 6-CYL. SCALE). 
• WITH ENGiNE IDUNG, DISCONNECT OXYGEN SENSOR 


CONNECTOR AND CONNECT JUMPER WI RE 


BETWEEN CONNECTOR TERMINALS (NOT OXYGEN 


SENSOR TERMINALS). 
I 


I 
I 
5°.10° DWELL I 
I 
OVER 100 DWELL I 


I 


CONNECT JUMPER WIRE BETWE::N 


EC:vl TERMINALS J AND K 
I 


REPLACE OXYGEN I 
SENSOR 
I 
I 
I 


I 
OVER 10° DWELL I 
I 
50.100 DWELL 


I 
I 


I REPLACE ECM I 
REPAIR OPEN IN 


OXYGEN SENSOR WIRE 


HARNESS BETWE!:N 
CONNECTOR AND ECM 


90769J 


1J-104 
FUEL SYSTEMS 


I 


TROUBLE CODE 14 


NOTE: IF THE ENGINE COOLANT IS EXCESSIVELY HOT, CHECK FOR CAUSE OF OVERHEATING 
CONDITION BEFORE PERFORMING THE FOLLOWING TEST. 


• 
INSTALL TEST BULB 


• GROUND "TEST" LEAD. 
• CONNECT DWELL METER TO MC SOLENOID. 


• 
RUN ENGINE AT PARTIAL THROTTLE UNTIJ- 
DWELL STARTS TO VARY. 


• WITH ENGINE IDLING, REMOVE CONNECTOR 
FROM COOLANT SENSOR . 


I 
I 
I DWELL Fl XED I 
I DWELL VAR IES l 


I 


REPLACE COOLANT SENSOR I REMOVE BLACK EC:vl CONNECTOR AND CONl'JECT TEST LIGHI 3ETVvE::N 


BATTERY VOLTAGE SOURCE AN D TERMINAL F OF CONNECTOR (NOT ECM) . 


I LIGHT I 
. I NO LIGHT I 


CH EC K FO R GROUND ED WI RE BETWEEN 
I REPLACE ECM l 


EC:'v1 TERMINAL CONN ECTOR AND COOLANT 
SENSO R. IF NOT Gr!OUNDED. REPLACE ECM. 
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TROUBLE CODE 15 


• 
INSTALL TEST BULB 
• GROUND "TEST" LEAD. 


• CONNECT DWELL METER TO MC SOLENOID (USE 6 CYL. SCALE) 


• STOP AND START ENGINE ANO RUN AT PARTIAL THROTTLE FOR 


3 MINUTES AN O OBSE~VE DWELL. 


• WITH ENGINE IDLING, REMOVE C:JNNECTOR FROM COOLANT 
SENSOR AND CONNECT JUMPER '.'VIRE 3ETWEEN CONNECTOR TERMINALS. 


DWELL CHANGED MORE THAN 5°FROM DWELL 


WITH SENSOR CONNECTED 
I DWELL UNCHANGED l 


CHECK COOLANT SENSOR 


CONNECTION . IF OK, 


REPLACE SENSOR. 


CHECK FOR AN OPEN IN WI RES 


BETWEEN COOLANT SENSOR ANO ECM 


TERMINAL fi . 


IF WI RES ARE OK, REPLACE !:CM. 
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5°.10° DWELL 


TROUBLE CODE 21 AND 22 TOGETHER 


• 
INSTALL TEST BULB 
• 
GROUND " TEST" LEAD. 


• 
CONNECT DWELL METER TO MC 
SOLENOID (USE 6-CYL. SCALEl. 


• WITH ENGINE IDLING , DISCONNECT WOT 
VACUUM SWITCH CONNECTOR . 


I 


I OVER 10° DWELL I 


CON N ECT A TEST LI GHT BETW EEN ECM TERMINALS 


U AND C. NOTE : TERMINAL UI S VOLTAGE SO URCE. 
I 


CHECK VACUUM ATWOTJ 


SWITCH 


I LIGHT I 


REMOVE BLACK ECM CONN ECTOR 


AND OBSER VE TEST LIGHT 


I LIGHT! 


I NO LIGHTI 


I REPLACE ECM I 


I I 
I R E? •_ . ..\CE EC.1 ) 


I RE?U.. I R SHORT 70 GROUN D BETWEEN I 


I WOT SWITCH A NO ECM 


I UNDER 10 IN. HG I 
lovrn 10 1N . HG I 


REPLACE VACUUM SWITCH ASSEMBL y I 


I REPAIR HOSE OR HOSE CONN Ee - · :· N ~ 


. 


FUEL SYSTEMS 
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TROUBLE CODE '22 


• INSTALL TEST BULB 
• 
DISCONNECT COOLANT SENSOR CONNECTOR. 
• CONNECT "TEST" LEAD. 
• 
CONNECT DWELL METER TO MC SOLENOID (USE 6-CYL. SCALE). 
• WITH ENGINE IDLING, OBSERVE DWELL. 
1 


I 
I I FIXED 5°-10° I 
I OVER 10° DWELL 
I 
SEE TROUBLE CODES 
• STOP ENGINE 


21 AND 22 DIAGNOSIS 
e · CONNECT COOLA NT SENSOR CONNECTO R 


• DISCONNECT ~ DAPTIVE VACUUM SWITCH CONNECTOR 


• CONNECT TEST LIGHT FROM BATTERY + TERMINAL 


• 
AND ONE TERMINAL OF ADAPTIVE SWITCH FEMALE CONNECTOR 


I 


I LIGHT 
I 


REPLACE VACUUM SWITCH 
ASSEMBLY 


• GROUND THE OTHER TERMINAL• 


.~ 
-· 
I NO LIGHTl 
.. 


CONNECT TEST LIGHT BETWEEN BATTERY + TERMINAL AND 


BROWN WIRE TERMINAL ON ECM SIDE (MALE) OF CONNECTOR 


I LI GHT I 


REMOVE BLACK ECM 
CONNECTOR AND 
OBSERVE LIGHT 


j NO LIG HT 1 


I REPLACE EC:vl I 


I NO LIGHT I 


- 


I REPLA"CE ECM I 


I 


lcT'i 


I 


REPAIR SHORT TO GrWUN D IN '.1J1F1 E 


HARNESS BETWEE N ECM AN D .~O A? T IV E VACUUM 


SWITCH 


·oxYGEN SENSORS MA Y COOL OFF .~T IDL!: AN D TH E DWEL L CHANGE FROM VARYIN G TO r lX E:J 


BETWE::N 100.500 
IF TH IS OCCU RS. RUNNIN G TH E ENGIN E A T ~ A ST IOU: WI L~ .'/A RM IT iJ P .->.GAIN. 
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TROUBLE CODE 23 


I CHECK CONNECTIONS AT MC SOLENOID. IF OK, PROCEED. j 


I 


e TURN IGNITION ON, DO NOT START ENGINE. 


• DO NOT GROUND "TEST" LEAD. 
• CHECK VOLTAGE AT MC SOLENOID DWELL LEAD. 


I 
I 
I 
UNDEi1 10V I 
I OVER lOV 
I 
I 
• DISCONNECT MC SOLENOID. 
I CHECK VOLTAGE AT ECM TERMINAL W I 
• CONNECT TEST LIGHT BETWEEN 
I 
THE SOLENOID CONNECTOR POWER 
TERMINAL (PINK LEAD) AND GROUND. 
I 
I 
I UNDER lOV I 
I OVER 10V I 
I 
I 
I 
I 
I 
I LIGHT! 
I NO LIGHT I 
REPAIR OPEN I CHECK CARBURETOR I 
I 
I 
IN SOL/EMC 
MC SOL. RESISTANCE. 


CONNECT TEST 
WIRE. 
I 
LIGHT BETWEEN 
CHECK FOR OPEN POWER 


SOLENOID CONNECTOR 
CIRCUIT TO SOLENOID (BLOWN 
I 
I 


TERMINALS. DO NOT 
FUSE). 
UNDER 20 I 
OVER 20 I 


USE VOLTMETER . 
OHMS 
OHMS 


I 
I 
I 
I 
I 
I REPLACE ECM I 
I NO LIGHT I 
LIGHT I 
REPLACE 


I 
I 


SOLENOID 


AND ECM. 


REPLACE 
CARBURETOR MC 
I REMOVE GRAY EC:\1 CONNECTOR I 


SOLENOID . 
I 
I 


I NO LIGHT ! 
! LIGHT ! 


I 


I REPLACE ECMI I REPAIR SHORT TO GROUND I 


IN SOL/ECM WIRE. 
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I 


TROUBLE CODE 44 


NOTE: IF CODES 44 AN'D 55 ARE BOTH FLASHED, REPLACE OXYGEN SENSOR AND PERFORM 


SYSTEM OPERATIONAL TEST. 


• INSTALL TEST BULB 
• GROUND ECM "TEST" LEAD. 
• CONNECT DWELL METER TO MC SOLENOID (USE-6 CYL. SCALE). 
• RUN ENGINE ON HIGH STEP OF FAST IDLE CAM AND OBSERVE DWELL. 


I 


I BETWEEN 10°.50° I 
I 50.100 I 


I REPLACE OXYGEN SENSOR I 
I WITH ENGINE IDLING. CHOKE ENGINE. I 


j DWELL INCREASES 
I NO DWELL CHANGE I 


I CHECK FOR Al R LEAK IN VACUUM LINES I 
DISCONNECT OXYGEN SENSOR AND CONNECT A TEST 
LIGHT BETWEEN BATTERY+ TERMINAL AND TAN 
WIRE TERMINAL IN CONNECTOR (NOT OXYGEN SENSO R 


I 
I 
TERMINALS) 


I NO LEAK 
I LEAK! 


I 
I 


SE:: ::2sE CARBURETOR. I 


REPAIR AND 
CHAPTER IJ 
RECHECK 


I DWELL INCREASES 
I NO DWELL CHANGE I 


CHECK FOR A SHORT TO GROUND IN TAN WIRE TO EC:\~ TERMINAL K. 


IF NOT G ROUN DE!J, R EP L . .;CE ECJ1. 


c ::: .\JN ECI ! ES! L:Gi-I T 3ET'.1/ EE N BATT En Y - I C: :=l MI:'< AL I 
j,_ ;'\;Q PUR PL :: ! . ..E.W. D TE=I MINA L IN COJ\JN EC:OR 


I 
I 
I LIGHT! 
NO LIGHT I 
I 


I REPLACE OXYGEN SENSOR I 


CHECK FOR GROUNDED PURPLE WI RE I 


TO ECM TERMINAL J. 


I 


' 


IF NOT GROUNDED, REPLACE ::CM. 
9 0 7'5 
~:::; 
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TROUBLE CODE 45 


• INSTALL TEST BULB 


• 
GROUND EC~ "TEST" LEAD. 
• 
CONNECT DWELL METER TO MC SOLENOID (USE 6-CYL. SCALEl. 


• WITH ENGINE IDLING, REMOVE LARGE VACUUM HOSE (E.G .. 


PCV SOU RC El TO CAUSE A N Al R LEAK (BUT NOT ENOUGH TO 
STALL ENG INE). 
I 


I 
I DWELL DECREASED I 
I NO DWELL CHANGE I 


• DISCONNECT OXYGEN SEN.SOR CONNECTOR 
I SEE E2SE CARBURETO R, I 
• CONNECT JUMPER WI RE BETWEEN CONNECTOR TERMINALS 
CHAPTER 1J. 
· 
(NOT OXYGEN SENSOR TERMINALS) 


.. 
I DWELL DROPS TO 5°-1 0° I 
I NO DWELL CHANGE l 


I REPLACE OXYGEN SENSOR I I CONNECT JUMPER WI RE 3ETWEEN ECM TERMINALS j AN D K 


I DWELL DROPS TO 5°.10° I 
I NO DWELL CHANGE I 


' 


I REPAIR OPEN IN OXYG EN SENSOR ! 


WI RE HARN ESS 
I iiEPLA.CE c:c:.1 I 


307695 


TROUBLE, CODE 51 


CHECK TO ENSURE ALL CALI· 
BRATION UNIT Pl1\IS ARE 
FULLY INSERTED IN THE 
SOCKET AND ALIGNMENT 


IS CORRECT. IF OK, REPLACE 
ECM. 
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TROUBLE CODE 51-55 


TROUBLE CODE 54 


TROUBLE CODES 52-53 
I 


REPLACE ECM IF TEST BULB ILLUMINATED. 


NO TEST BULB LIGHT, INTERMITTENT ECM 
MALFUNCTION. 


I CHECK MC SOLENOID RESISTANCE I 
. I 
I 
I LESS THAN 20 OHMS I 
MORE THAN 20 OHMS I 
I 


. . 
• IGNITION ON, ENGINE NOT STARTED 
- 


• 
REPLACE MC SOLENOID 
• DISCONNECT MC SOLENOID CONNECTOR 
.. 


• CLEAR MEMORY 
• CONNECT TEST LIGHT FROM GROUND 
• 
START ENGINE. OBSERVE TEST 
TO DWELL LEAD ON MC SOLENOID 
BULB 


I NO LIGHT I 


PERFORM SYSTEM OPER- 


ATIONAL TEST 


• DISCONNECT GRAY ECM CONNECTOR 


I 
I 


I 
I NO LIGHT I 
I LIGHT I 


LIGHT 
I 
I 
I 
I REPLACE ECM I 


GROUND TEST LEAD 
AND OBSERVE CODE 
REPAIR SHORT TO POWER SOU RC:: 


I 
IN BLUE WIRE LEADING TO ECM 
TERMI NAL W 
SEE APPLICABLE 


CODE DIAGNOSIS 
CLEAR MEMORY AND CHECK FOR OTHE::i 


TROUBLE CODE 55 


CHECK FOR AN OPEN IN 


OXYGEN SENSOR RETURN 
WI RE TO ECM TERMINAL K. 
IF OK, REPLACE ECM. 


TROUBLE CODES. 
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DIAGNOSTIC PROCEDURES FOR CEC SYSTEM 


General 


The open loop mode of operation occurs when: 


•starting engine, engine is cold or air cleaner air is 
cold, 
• engine is idling, 
• engine is at wide open throttle (WOT). 
When any of these conditions occur, the metering pins 
are driven to a predetermined programmed position for 
each condition. Because the positions are predetermined 
and no feedback from the oxygen sensor relative to the 
results is accepted, this type of operation is referred to 
as open loop operation. The five open loop operations are 
characterized by the metering pins being driven to a 
position where they are stopped and remain stationary. 


Operatlonal Priorities 


Each operation (except closed loop) has a specific me- 
tering pin position and because more than one of the 
operation selection conditions can be present at one 
time, the MCU (microprocessor) is programmed with a 
priority ranking for the operations. It complies with the 
conditions that pertain to the operation having the high- 
est priority. The priorities are as listed below. 
•Cold Weather Engine Start-up and Operation 
If the air cleaner air temperature is below the cali- 
brated value of the thermal electric switch (TES), the 
stepper motor is positioned a predetermined number of 
steps rich of the initialization position and air injection 
is switched upstream. Lean air/ fuel mixtures are not 
permitted for a preset period following a cold weather 
start-up. 


•Open Loop 2, Wide Open Throttle (WOT) 


Open Loop 2 is selected whenever the air cleaner air 


temperature is above the calibrated value of the TES 
and the WOT switch has been engaged. 


When the Open Loop 2 mode is selected, the stepper 
motor is driven to a calibrated number of steps rich of 


initialization and the air switch valve routes air down- 


stream. However. if the "lean limit" (altitude) jumper 


wire is installed. the air is instead routed upstream. The 
WOT timer is activated whenever OL2 is ::;elected and it 
remains active fo r a preset period of time. The WOT 


timer remains inoperative if the "lean limit" (altitude) 


·· jumper wire is installed. 


• Open Loop 4 
Open Loop 4 is selected \vhenever manifold vacuum 


falls below a predetermined level. During 014 oper- 
ation, the stepper motor is positioned at the in- 


itialization position. Air injection is switched upstream 
during OL4 operation. However, air is diverted down- 
stream if the extended OL4 timer is activated and if 
"lean limit" (altitude) jumper wire is not installed. Air is 
also diverted downstream if the WOT timer is activated. 


•Open Loop 3 
Open Loop 3 is selected \vhen the spark advance vac- 
uum level falls below a predetermined level. 
~·• 


When the OL3 mode is selected, the engine rpm is also 
determined. If the rpm voltage is greater than the cali- 
brated value, an engine deceleration condition is as- 
sumed to exist. If the rpm voltage is less than the 
calibrated value, an engine idle condition is assumed to 
exist. 
Both deceleration and idle conditions are indepen- 


dently selectable to be either an open loop or closed loop 
situation. If selected as an open loop situation, the air is 
directed upstream. 


•Open Loop 1 
Open Loop 1 will be selected if the air cleaner air 


temperature is above a calibrated value and Open Loop 
2, 3 or 4 is not selected, and if the engine coolant temper- 
ature is below the calibrated value. 
1 , 


The OLl mode operates in lieu of normal closed-loop 


! 
operation during a cold engine operating condition. If 
OLl operation is selected, one of two predetermined 
stepper motor positions are chosen, dependent on 
whether or not the altitude circuit (lean limit) jumper 
wire is installed. 
With each engine start-up, a start-up timer is acti- 


vated. During this interval, if the engine operating con- 
dition would otherwise trigger normal closed loop 
operation, 011 operation is selected. 
i 


• Closed Loop 
Closed loop operation is selected after either OLl, 
OL2, OL3 or OL4 modes have been selected and the 
start-up timer has timed out. Air injection is routed 
downstream during closed loop operation. The pre- 
determined lean mixture ceiling is selected for a preset 
length of time at the onset oi closed loop operation. 


Open Loop Operation Predetermined Position Variation 


An additional function of the .lvlCU is to correct for a 


change in ambient conditions (e.g., high altitude). Dur- 


ing ciosed loop operation the Y!CU stores the number of 
steps and direction that the metering pins are driwn to 
correct the oxygen content or' the exhaust. If the move- 


ments are consistently to the same position, the }ICC 
will vary all open loop operation predetermined meter- 
ing pin positions a corresponding amount. This function 


allows the open loop air/ fuel mixture ratios to be ·'tai- 
lored" to the existing ambient condition during each 


uninterrupted use of the system. This optimizes emis- 
sion control and engine performance for the am bient 
operating condition involved. 


Closed Loop Operation 


\ 
The CEC system controls the air/ fuel ratio with mov- 
able air metering pins, visible from the top of the carbu- 
retor air horn, that are driven by the stepper motor. The 


stepper motor moves the metering pins in increments or 


small steps via electrical impulses generated by the 


MCU. The MCU causes the stepper motor to drive the 


metering pins to a richer or leaner position in reaction to 
the voltage input from the oxygen sensor located in the 


exhaust manifold. The oxygen sensor voltage varies in 


reaction to changes in oxygen content present in the 


exhaust gas. Because the content of oxygen in the ex- 
haust gas indicates the completeness of the combustion 
process, it is a reliable indicator of the air/fuel mixture 


that is entering the combustion chamber. 
Because the oxygen sensor only reacts to oxygen, any 
air leak or malfunction between the carburetor and sen- 
sor may cause the sensor to provide an erroneous volt- 
age output. This could be caused by a fouled spark plug, 
manifold air leak or malfunctioning secondary air check 
valve. 


The engine operation characteristics never quite per- 
mit the MCU to compute a single metering pin position 


that constantly provides the optimum air/fuel mixture. 
Therefore, closed loop operation is characterized by con- 
stant movement of the metering pins because the MCU 


is forced constantly to make small corrections in the 


air/fuel mixture in an attempt to create an optimum 


air/fuel mixture ratio. 


Self -Diagnostic System 


The CEC System (fig. lJ-162) should be considered as 
a possible source of trouble for engine performance, fuel 
economy and exhaust emission complaints only after 


normal tests that would apply to a vehicle without the 


system have been performed. An integral self-diagnostic 


subsystem detects the problems that are most likely to 


occur. 
The self-diagnostic subsystem illuminates a Check 
Engine display on the instrument panel when a fault 


occurs. A trouble code will be flashed to identify the 


malfunction. 


As a routine bulb and system check, the display will 


also be illuminated when the ignition switch is first 
turned on and the engine not started. This indicates that 


the self-diagnostic system is functioning normally (i.e., 
no engine rpm voltage). When the engine is started, the 
display will remain illuminated for a few seconds. 


When a fault has been detected, the trouble code will 
be flashed five times. The series of code flashes will not 


be repeated (unless the ignition is turned off and then 
the engine restarted). 


A trouble code indicates a problem within a specific 
circuit. for example, code 12 indicates a problem in the 
temperature sensing circuit. This includes the coolant 
temperature switch, wire harness, thermal electric 
switch (TES) and the MCU. The procedure for determin- 
ing which of the three is at fault is located in the Diag- 
nostic Test charts. For other trouble code diagnosis, 
ref er to Trouble Codes. 
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Fig. 1 J-162 
CEC System 


Because the self-diagnostic subsystem does not detect 


all possible faults, the absence of a flashed code does not 


indicate absolutely that there is no problem with the 


system. To determine this, a system operational test is 


necessary. It is necessary when the Check Engine dis- 
play does not indicate a problem (no code flashed) but 


the system is suspected because no other reason can be 


found for a specific complaint. A test lamp, digital volt- 
ohmmeter, tachometer, vacuum gauge and jumper 
wires are required to diagnose system problems. 


Long Tann Memory 


The MCU does not have a long term memory. 


Trouble Codas 


The Check Engine display will only be illuminated 
and flashed under the conditions listed below when a 
malfunction exists. When the malfunction is corrected, 


the display will be extinguished and the code will be 


reset. 


Trouble Code 11-indicateri by a flash, a short pause 
and a second flash. 
In the event of a continuous Check Engine display, or 
a trouble code 11 flashed, after the engine has been 


started. the following conditions are involved: 
• no rpm (tach) voltage to ·he microprocessor. 


• loss of full battery rnitage or defective ground 


connection, 


• a short in the Check Engine display circuit, 
• the microprocessor is defective. 
Diagnostic Tests 3 and 4 should be performed to iso- 
late the problem. 


· • • • : • ..;&.,~ 


- -~ ~ 


1 J-114 
FUEL SYSTEMS 


I 


Trouble Code 12-indicated by a flash, a short pause 
and t,,.o flashes. 
In the event of a trouble code i2 the following condi- 


tions are involved. The engine coolant has been greater 


than 160° F for at least 8 minutes and the air cleaner 
thermal electric switch (TES) indicates that air cleaner 


air is still cold. This condition can be caused by: 
• a faulty coolant temperature switch, 
• a faulty thermal electric switch (TES), 


• microprocessor defective. 
The following procedure should be utilized to isolate 


the problem. 


(1) Perform Test 1 (initialization). 
(2) Warm engine for 4 minutes or until coolant tem- 
perature has stabilized. 


(3) Perform Test 12. 


(4) Perform Test 9. 


(5) If problem is not isolated after completion of 
tests, malfunction is intermittent and system cannot be 
evaluated until it becomes continuous. 


Trouble Code 14-Indicated by a flash, a short pause 
and 4 flashes. 


In the event of a trouble code 1_4, the following condi- 
tion is involved. The WOT switch mounted on the carbu- 
retor indicates a wide open throttle condition while the 


adaptive vacuum switch indicates engine vacuum to be 
greater than 10 in. Hg. The condition indicates a failure 


in one of the following areas: 
•WOT switch is stuck in actuated position (switch 
failure), 


• adaptive vacuum switch fails to close when vacuum 
is removed (switch failure), 


•short circuit in WOT switch wiring harness, 


•open circuit in adaptive vacuum switch wiring 
harness, 


•microprocessor is defective. 
The following procedure should be utilized to isolate 


the problem. 


( 1) Perform Test 1 (initialization). 


(2) Warm engine for 4 minutes or until engine tem- 


perature has stabilized. turn engine off. 


(3) Perform Tests 9 and 10. 


(4) If problem is not isolated after completion of 


tests. malfunction is intermittent and system cannot be 
evaluated further until it becomes continuous. 


Trouble Code 21-indicated by 2 flashes, a short pause 


and 1 ilash. 
In the e\·ent of a trouble code 21. the following condi- 
tions are involved. The :VICU input indicates that an 


engine idle condition exists with ·ess than 10 in. Hg or 


manifold vacuum present. This condition indicates a 
failure in one of the following areas: 


•faulty 013 vacuum switch or an open in the wiring 
to the switch, 
•faulty adaptive vacuum switch or a short circuit in 


the wiring to the switch, 


•air leak into manifold or ported vacuum, 


•microprocessor defective. 
The following procedure should be utilized to isolate 


the problem. 


(1) Perform Test 1 (initialization). 


(2) Warm engine for 4 minutes or until engine tem- 


perature has stabilized. Turn engine off. 


(3) Perform Tests 9, 10 and 14. 


(4) If problem is not isolated after completion of 


tests, malfunction is intermittent and system cannot be 


evaluated until it becomes continuous. 


Trouble Code 23-indicated by 2 flashes, a short pause 
and three flashes. 
In the event of a trouble code 23, the following condi- 


tion is involved. The MCU data inputs indicate that 
manifold vacuum has been less than 4 in. Hg for more 


than 10 minutes or that WOT condition has existed for 


more than 10 minutes. This condition indicates a failure 


in one of the following areas: 


• 014 and adaptive vacuum switches are defective, 
•WOT switch is defective, 
•manifold vacuum is not present at vacuum switches, 
•microprocessor is defective. 


The following procedure should be utilized to isolate 
the problem. 


(1) Perform Test 1 (initialization). 


(2) Warm engine for 4 minutes or until engine tem- 
perature has stabilized, turn engine off. 


(3) Perform Tests 9 and 10. 


(4) If problem is not isolated after completion of 


,'" tests, malfunction is intermittent and system cannot be 


evaluated until it becomes continuous. 


Trouble Code 24-indicated by 2 flashes, a short pause 


and 4 flashes. 


In the event of a trouble 24, the following condition is 


involved. The coolant temperature switch does not in- 


dicate that the coolant temperature has reached 160°F 


(71°C) after twenty minutes of operation. 


A failure exists in one of the following areas: 
• coolant temperature switch (for intake manifold 
heater and 011 switch), 


• wiring harness has an open circuit in 011, 014, 012 


S\\"itches inpt.:t wires. 


The following procedure should be utilized to isolate 
the problem. 


(1) Perform Test 1 (initialization). 
(2) Warm engine for 4 minutes or until temperature 


has stabilized, turn engine off. 


(3) Perform Test 9. 


(-!l If problem is not isolated after completion of 


tests, malfunction is intermittent and system cannot be 


evaluated until it becomes continuous. 


Initialization 
When the ignition system is turned off, the MCU is 
also turned off. It has no long term memory circuit for 


C 
.. 


prior operation. As a result, it has an initialization func- 
tion that is activated when the ignition switch is turned 


On. 
The MCU initialization function moves the metering 
pins to the predetermined starting position by first driv- 


ing them all the way to the rich end stop and then 
driving them in the lean direction by a predetermined 
number of steps. No matter where they were before 
initialization, they will be at the correct position at the 


end of every initialization period. 
Because each open loop operation metering pin posi- 
tion is dependent on the initialization function, this 
function is the first test in the diagnostic procedure. 


Diagnostic Tests 
The steps in each test will provide a systematic eval- 


uation of each component that could cause the oper- 
ational malfunction or trouble code indicated. 
After completing a repair, repeat the test to ensure 
the malfunction has been eliminated. 
The equipment required to perform the tests is a 


tachometer, a hand vacuum pump, a digital volt-ohm- 


meter (DVOM) with a minimum ohms-per-volt input 
impedance of 10 meg-ohms and a no. 158 bulb (with 


socket and jumper wires). 


WARNING: When performing system diagnostic tests, 
the foUowing safety precautions must be foUowed. 


(1) Shape a sheet of clear acrylic p/,astic at least 
0.250-inch thick and 15 inches x 15 inches, as depicted in 
figure lJ-163. 
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(2) Secure acrylic sheet with air cleaner wing nut 
after top of air cleaner has been removed. 
(3) Wear eye protection whenever performing tests. 


(4) When engine is operating, keep hands and arms 
clear of fan, drive pulleys and belts. Do not wear loose 


clothing. Do not stand in direct line with fan blades. 


.250 INCH HOLE 
l 
1 


5.5 INCHES 
t 
+ 
13 INCHES 


1 


90759 
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Fig. lJ-163 
Air Cl11nar Com 


Diagnostic Test 1: lnlllallzatlon 


(1) Remove air cleaner cover. Observe WARNING 


above. Follow test procedure outlined in Test 1. Refer to 


figurP.s lJ-164, lJ-165, lJ-166 and lJ-167. 


NOTE: The metering pins operate in tandem. Only the 
upper pin is visible. 


lGHITION ElECTAONtC 


CONTROL UNIT 


Ag. lJ-164 
CEC System Wiring Diagram 
90760 
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Fig. 1 J-165 
Stepper Motor Connector 


Test Results 


If after completing the Tests the problem persists, 
other engine associated systems that can affect air/fuel 
mixture, combustion efficiency or exhaust gas composi- 


tion can be causing the fault. These systems include: 


• basic·carburetor adjustments; 


• mechanical engine operation (i.e., plugs, valves, 


rings); 


•ignition System; 


•gaskets (intake manifold, carburetor or base plate); 


•loose vacuum hoses or fittings. 


INTAKE 
MANIFOLD 
HEATER 
CONTROL 
SWITCH 
G 


OL1 SWITCH 


B 
A 


Fig. lJ-166 
Coolant Temperature Switch 


Fig. 1 J-167 
Vacuum Switch 


:' 
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Diagnostic Test 1 


INITIALIZATION. TEST. 


REMOVE AIR CLEANER COVER. 


WHILE OBSERVING METERING PINS, HAVE HELPER TURN IGNITION SWITCH TO ON 


POSITION WITHOUT STARTING ENGINE. METERING PINS SHOULD MOVE FULLY 
TOWARD THE FRONT OF ENGINE, REVERSE DIRECTION AND MOVE PARTIALLY BACK 
TOWARD REAR, STOP ANO REMAIN STATIONARY. 


NO 


DISCONNECT WIRE 
HARNESS FROM MCU. 


WITH THE IGNITION ON, 
TEST PIN 20 OF HARNESS 
CONNECTOR FOR BATTERY 
VOLTAGE. 


TEST PIN 13 FOR 
CONTINUITY TO GROUND. 


CHECK HARNESS GROUND 
FOR TIGHT CONNECTION 
AT ENGINE. 


CONT'D. 


NO 


REPAIR AND 
START TEST 
OVER. 


YES 


TURN IGNITION OFF. LOCATE AIR CLEANER 
MOUNTED THERMAL ELECTRIC SWITCH (TES) AND 
DISCONNECT IT FROM WIRE HARNESS. INSTALL A 


JUMPER WIRE ACROSS WIRE CONNECTOR 


TERMINALS. 


START ENGINE AND OBSERVE METERING PINS. 
METERING PINS SHOULD REPEAT INITIALIZATION 
PROCESS DESCRIBED ABOVE, THEN MOVE 
FORWARD ADDITIONAL STEPS. 


YES 


REMOVE JUMPER WIRE 
AND RECONNECT TES. 
TEST COMPLETE. 


REMOVE JUMPER WIRE 
AND RECONNECT TES. 
. "'.'"ESTTACH INPIJTTO l'v1C'- . 


811:?2A 
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CONTINUED 
FROM PREVIOUS 
PAGE 


NO 
REPAIR AND RE-TEST. 


TURN OFF IGNITION AND TEST RESISTANCE 
BETWEEN PIN 20 AND PINS 23, 24, 2i AND 22. 


NO 


REPEAT RESISTANCE TEST USING PIN 13 INSTEAD 
OF 20. ALL RESISTANCES SHOULD BE EQUAL TO OR 
SLIGHTLY HIGHER THAN THOSE INDICATED IN PRE- 
VIOUS TEST. 


NO 


REMOVE STEPPER MOTOR 
AND INSPECT FOR 
EVIDENCE OF PIN BINDING. 


WITH MOTOR REMOVED. 


TURN IGNITION ON, 
OBSERVE PIN MOVEMENT. 


WHEN IGNll'ION IS FIRST 
TURNED ON, STEPPER 
MOTOR PINS MOVE TO 
FULL FORWARD (RICH) 
POSITION THEN BACK TO 
HALF-WAY POSITION. 


CONT'D. 


TURN IGNITION ON AND DISCONNECT STEPPER 
MOTOR CONNECTOR. 


TEST FOR BATTERY VOLTAGE AT PIN 5 OF THE 
STEPPER MOTOR CONNECTOR. 


NO 


TURN IGNITION OFF AND TEST FOUR REMAINING 
STEPPER MOTOR CONNECTOR PINS FOR 
CONTINUITY TO GROUND. ALL SHOULD INDICATE 
AN OPEN CIRCUIT {INFINITE RESISTANCE). 


NO 


TEST FOR CONTINUITY FROM PINS 23, 24, 21AND22 
AT MCU CONNECTOR TO APPROPRIATE PINS AT 
STEPPER MOTOR CONNECTOR. INSP-ECT STEPPER 
MOTOR CONNECTOR FOR CORRECT COLOR 
ORIENTATION OF WIRES. 


CONT'D. 


(- 


·• 
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YES 


CONTINUED 
FROM PREVIOUS 
PAGE 


NO 


REPAIR STEPPER MOTOR 
PIN BINDING DEFECT. 
REPLACE MCU AND 
RE-TEST STEPPER MOTOR. 
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CONTINUED 
FROM PREVIOUS 
PAGE 


REPLACE STEPPER MOTOR. · 


REPAIR ANO START TEST 
OVER. 
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NO 


PROCEED TO TEST 3. 


IF TROUBLE CODE 14 IS 
FLASHED PROCEED TO 
TESTS 9 AND 10. 


CONrD. 


Diagnostic Test 2 


SYSTEM OPERATIONAL TEST. 


TURN IGNITION ON. 


YES 


YES 


WITH IGNITION OFF, CONNECT ONE END OF JUMPER 
WIRES TO MCU CONNECTOR PINS 5, 6 AND 7. 


TURN IGNITION ON ANO SIMULTANEOUSLY TOUCH 
ALL THREE WIRE ENDS TO GROUND AND IM- 
MEDIATELY RELEASE. 


CHECK ENGINE DISPLAY WILL EXTINGUISH WHEN 
WIRES ARE TOUCHED TO GROUND. DISPLAY 
SHOULD ILLUMINATE AGAIN WITHIN 7 SECONDS 
AFTER WIRES ARE REMOVED FROM GROUND. 


NO 


CONrD. 
CONT'D. 


81 131A 


( 


NO 


PROCEED TO TEST 11. 


CONTINUED 


FROM PREVIOUS 
PAGE 


YES 
NO 


CONTINUED 


FROM PREVIOUS 
PAGE 


TURN IGNITION OFF, THEN 
ON, AND MOMENTARILY 
GROUND JUMPER WIRES. 
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CONTINUED 
FROM PREVIOUS 
PAGE 


YES 


TEST VOLTAGE AT PIN 20 OF MCU CONNECTOR. 


TEST FOR GROUND POTENTIAL AT PIN 13 OF MCU 


CONNECTOR. 


CONNECT JUMPER WIRE 
FROM MCU CONNECTOR 
PIN 6 TO GROUND. 


START ENGINE. 


NO 


PROCEED TO TEST 4. 


NO 


YES 


SIMULTANEOUSLY SHORT THRE!: JUMPER WIRES 


CONNECTcD TO PIN S 5, 6 AND 7 TOGETHER . 


CONT'D. 


REPAIR AND 
RE-TEST 


SYSTEM. 


REPLACE 
MCU AND 


RE-TEST 
SYSTEM. 


YES 


IF TROUBLE CODE ii 


FLASHED. PROCEED TO 


TcS T 4. IF . .;,\JY OTf-iE~ C:JDE 


WAS FLASHEJ. PROC:::EJ 


TO TEST 9. 
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CONTINUED 
FROM PREVIOUS 
PAGE 


INCREASE ENGINE SPEED TO 1500 RPM FOR 10 SECONDS. MOMENTARILY DEPRESS 
ACCELERATOR PEDAL TO WOT POSITION AND RETURN TO IDLE SPEED. ENSURE FAST 
IDLE IS NOT ENGAGED. WITH ENGINE AT CURB IDLE, DISCONNECT JUMPER WIRE FROM 
PIN 6 OF MCU CONNECTOR. JUMPER WIRE MUST BE DISCONNECTED WITHIN FIRST 
MINUTE OF ENGINE OPERATION TO ENSURE THAT ENGINE COOLANT IS NOT AT NOR- 
MAL OPERATING TEMPERATURE. 
• 


ALLOW ENGINE TO OPERATE FOR 4 MINUTES AT IDLE SPEED. DURING THIS PERIOD OF 
TIME, CONNECT VACUUM GAUGE TO MANIFOLD VACUUM SOURCE. 


WHILE OBSERVING VACUUM GAUGE, LOAD ENGINE (E.G ., AC ON) AND ACCELERATE 
ENGINE UNTIL 10 IN. Hg. VACUUM IS INDICATED ON GAUGE. MAINTAIN ENGINE AT 10 IN. 


Hg. VACUUM. 


AFTER 10 SECONDS, TOUCH THREE JUMPER WIRES CONNECTED TO PINS 5, 6 ANO 7 TO 
GROUND. MAINTAIN ENGINE AT 10 IN. Hg. VACUUM UNTIL EITHER CHECK ENGINE 
DISPLAY ILLUMINATES, TROUBLE CODE FLASHES, OR UNTIL 30 SECONDS HAVE 
ELAPSED AFTER THE JUMPER WIRES WERE GROUNDED. 


REPEAT PREVIOUS STEP. 


YES 


REFER TO APPLICABLE 
TEST(S) FOR TROUBLE 
CODE. 


SYSTEM OPERATION IS NORMAL. 


?ROCECD TO TEST 9. 


( 


81131C 


FUEL SYSTEMS 
1 J-123 


Diagnostic Test 3 


CHECK ENGINE DISPLAY LAMP TEST. 


TURN IGNITION ON. CHECK ENGINE DISPLAY 
SHOULD BE ILLUMINATED. 


NO 


WITH IGNITION ON, GROUND PIN 16 OF MCU 
CONNECTOR WITH JUMPER WIRE. 


YES 


INSPECT CHECK ENGINE LAMP CONNECTOR FOR 
PROPER CONNECTION. WITH IGNITION ON AND 
ENGINE OFF, TEST FOR BATIERYVOLTAGEATLAMP 
CONNECTOR (YELLOW WIRE TERMINAL TO 
GROUND). 


REPAIR ANO 
START TEST 


OVER. 


TEST FOR CONTINUITY BETWEEN WHITE WIRE PI N 


OF LAMP CON NECTOR AND PIN 16 OF MCU 


CONNECTOR. 


CONT'D. 


YES 


START ENGINE. CHECK ENGINE DISPLAY SHOU LD 
REMAIN ILLUMINATED FOR 5 SECON DS. 


NO 


REFER TO TEST 3. 
CHECK ENGINE DISPLAY 


NORMAL. 


TEST PIN 13 OF MCU 


CONNECTOR FOR 
CONTINUITY WITH 
GROUND. 


.\JO 


TEST PIN 20 OF MCU 
CONNECTOR FOR FULL 
aATIERY VOLTAGE. 


CONT'D. 
CONT'D. 


81133A 


1 J-124 
FUEL SYSTEMS 


' 
CONTINUED 
FROM PREVIOUS 
PAGE 


NO 


REPLACE BULB WITH STANDARD NO. 158 
INSTRUMENT BULB. 


CONTINUED 
FROM PREVIOUS 
PAGE 


CONTINUED 
FROM PREVIOUS 
PAGE 


REPAIR AND START TEST 
OVER. 


REPLACE MCU AND START 
TEST OVER. 


REPAIR OPEN CIRCUIT AND START TEST OVER. 


811338 


DIAGNOSTIC TEST 4 


CHECK ENGINE DISPLAY LAMP REMAINS 
ILLUMINATED OR TROUBLE CODE 11. 


FUEL SYSTEMS 
1 J-125 


INSPECT IGNITION COIL NEGATIVE TERMINAL (TACH) FOR TIGHT CONNECTION. 


INSPECT FOR TIGHT 
HARNESS GROUND AND 
TEST PIN 13 OF MCU 
CONNECTOR FOR 
CONTINUITY WITH 
CHASSIS GROUND. 


TEST PIN 20 OF MCU 
CONNECTOR FOR FULL 
BATTERY VOLTAGE WITH 


IGNITION ON. 


YES 


CONT'D. 


NO 


START ENGINE AND TEST PIN 8 OF MCU 
CONNECTOR FOR RPM (TACH) VOLTAGE (SHOULD 
BE MORE THAN 5 VOL TS). TURN ENGINE OFF. 


YES 


NO 
REPAIR WIRE 
CONTINUITY 
DEFECT. 


REFER TO 
TEST 3. 


NO 


NO 


NO 


TEST PIN 8 OF MCU 
CONNECTOR FOR 
CONTINUITY WITH COIL 
NEGATIVE TERMINAL. 


TEST PIN 13 OF MCU CON- 
NECTOR FOR CONTINUITY 
WITH CHASSIS GROUND. 


REPAIR IGNITION OR 
CHARG ING SYSTEM 
MALFUf\ CTION. 


81 134A 


lJ-125 
FUEL SYSTEMS 


CONTINUED 
FROM PREVIOUS 
PAGE 


TEST FOR SHORT CIRCUIT 
IN CHECK ENGINE DISPLAY 
BY REMOVING PIN 16 FROM 
MCU CONNECTOR. 


REPAIR SHORT 
CIRCUIT IN 
~~ 
CHECK ENGINE 


RECONNECT PIN 16. START 
ENGINE AND OBSERVE 
CHECK ENGINE DISPLAY. 


DISPLAY WIRING 
AND REFER TO 
TEST 3. 


CHECK ENGINE DISPLAY ILLUMINATES FOR 
APPROXIMATELY 5 SECONDS. 


WITH THE ENGINE OPERATING TEST RPM (TACH) 
VOLTAGE AT PIN 8 OF MCU CONNECTOR. WHILE 
OBSERVING VOLTMETER MOVE HARNESS WIRES 
BACK AND FORTH AND LOOK FOR INTERMITTENT 
LOSS OF VOLTAGE. 


NO 


CHECK ENGINE DISPLAY 
ILLUMINATES AND DOES 
NOT EXTINGUISH AFTER 5 
SECONDS. 


TURN ENGINE OFF. 
REMOVE AIR CLEANER 
COVER AND EXAMINE 
STEPPER MOTOR 
METERING PIN POSITION. 


NO 


TURN ENGINE OFF AND 
CONTINUE WITH TEST 9. 


REPLACE 
MCU 


CHECK ENGINE DISPLAY 
DOES NOT ILLUMINATE. 


REFER TO TEST 3. 


TEST PIN 8 AT MCU 
CONNECTOR FOR RPM 
VOLTAGE. 


REPAIR IGNITION OR 
CHARGING SYSTEM 
MALFUNCTION. 


REPAIR WIRE DEFECT 
BETWEEN MCU PIN 8 AND 
COIL NEGATIVE TERMINAL. 


THE MALFUNCTION IS INTERMITTENT. FURTHER 
EVALUATION IS NOT POSSIBLE UNTIL 
MALFUNCTION BECOMES CONTINUOUS. 


811348 


\. 


FUEL SYSTEMS 
lJ-127 


Diagnostic Test 5 


OXYGEN SENSOR AND 
CLOSED LOOP TEST 
t 


WITH ENGINE OFF, REMOVE AIR CLEANER AND PLUG 
ALL VACUUM HOSES. 
t 


TURN IGNITION ON FOR 4 
SECONDS THEN TURN OFF. 


t 


DISCONNECT MCU CONNECTOR. START ENGINE 
AND OPERATE UNTIL TEMPERATURE GAUGE 
POINTER IS AT MIDRANGE (OR 4 MINUTES). 


t 


CONNECT POSITIVE PROBE OF DIGITAL VOLTMETER (OR VOLTMETER WITH GREATER 
THAN 1 MEGOHM INPUT IMPEDANCE) TO PIN 3 AT HARNESS SIDE OF MCU CONNECTOR 
AND NEGATIVE PROBE TO PIN 13 (GROUND). 


t 


INCREASE ENGINE SPEED TO APPROXIMATELY 1200 RPM AND MAINTAIN. CLOSE CHOKE 
VALVE AND OBSERVE VOLTMETER. (CLOSE VALVE FOR AT LEAST 15 SECONDS BUT DO 
NOT EXCEED 30 SECONDS.) 


YES ~ 
THAN 0.6 
NO 


VOLTS 
? 


Ir 


TURN ENGINE OFF AND CONNECT MCU 
TURN ENGINE OFF. DISCONNECT AND PLUG AIR 
CONNECTOR. START ENGINE AND OPERATE FOR A 
HOSE CONNECTED TO EXHAUST MANIFOLD. 


MINIMUM OF 1 MINUTE. 


START ENGINE AND OPERATE FOR 1 MINUTE. TEST 
INCREASE ENGINE SPEED TO MORE THAN 1200 RPM. 
OXYGEN SENSOR VOLTAGE (PIN 3 OF MCU 
HOLD THE CHOKE VALVE CLOSED FOR AT LEAST 20 
CONNECTOR). 


SECONDS AND TURN IGNITION OFF WITH VALVE 
CLOSED. 


r 


CONrD. 
CONT'D. 


81135A 


1 J-128 
FUEL SYSTEMS 


CONTINUED 
FROM PREVIOUS 
PAGE 


OBSERVE STEPPER MOTOR METERING PINS. PINS 
SHOULD BE IN LEAN POSITION (TOWARD REAR OF 
ENGINE) . 


YES 


STEPPER MOTOR PINS ARE 
AT MIDWAY TO FULL RICH 
POSITION. REPLACE MCU 
AND RE-TEST STEPPER 
MOTOR PIN POSITION. 


CONTINUED 
FROM PREVIOUS 
PAGE 


YES 


PROCEED 
WITH TEST 6 


YES 


REPAIR WIRE HARNESS 
BETWEEN 02 
CONNECTOR AND MCU 
CONNECTOR. 


DISCONNECT OXYGEN 
SENSOR CONNECTOR AND 
TEST VOLTAGE AT 
OXYGEN SENSOR. 


NO 


INSPECT FOR LARGE AIR 
LEAK INTO MANIFOLD 
VACUUM. IF OK. REPLACE 
OXYGEN SENSOR. 


START ENGINE AND OPERATE FOR 40 SECONDS. INCREASE ENGINE SPEED TO MORE 
THAN 1000 RPM AND LOAD ENGINE (E.G., AC ON). OBSERVE STEPPER MOTOR PIN 
MOVEMENT. PINS SHOULD MOVE FORE AND AFT OF A FIXED POINT. 


RESTRICT AIR HOSE CONNECTED TO EXHAUST MANIFOLD AND OBSERVE AVERAGE 


POSITION OF STEPPER MOTOR PINS. 


YES 
NO 


PROCEED TO TEST 6. 
PROCEED TO !EST 7. 


811356 


FUEL SYSTEMS 
1 J-129 


DIAGNOSTIC TEST 6 


AIR INJECTION SYSTEM TEST. 


DISCONNECT AIR HOSES FROM PORTS A ANO B OF AIR SWITCH VALVE. HOSE A IS 
CONNECTED TO AIR INJECTION MANIFOLD. HOSE BIS CONNECTED TO CATALYTIC 
CONVERTER. 


START ENGINE AND WARM TO NORMAL OPERATING TEMPERATURE. TURN IGNITION 
OFF. 


RESTART ENGINE ANO INCREASE SPEED TO 1500 RPM. AIR SHOULD EXHAUST FROM 
PORT A OF AIR SWITCH VALVE FOR APPROXIMATELY 30 SECONDS, THEN EXHAUST 
FROM PORT 8. 


IF NO AIR EXHAUSTS, 
INSPECT BASE OF 
DIVERTER VALVE FOR 
AIR EXHAUST. 


IF AIR EXHAUST FROM 
BOTH PORTS, REPLACE AIR 
SWITCH VALVE ANO 
RE-TEST SYSTEM. 


AIR 
EXHAUST 
IS 
NORMAL 


IF AIR CONTINUES TO 
EXHAUST FROM PORT A, 
INSPECT FOR VACUUM AT 
VACUUM HOSE. 


IF AIR EXHAUSTS ONLY 
FROM PORT 8, REMOVE 
VACUUM HOSE AND CHECK 
FOR VACUUM DURING 
FIRST 30 SECONDS OF 
OPERATION. 


DEPRESS ACCELERATOR 
PEDALTOFLOOR, THEN 
RETURN ENGINE TO IDLE 
SPEED. 


CONT'D. 


REPLACE AIR SWITCH 
VALVE ANO RE·TEST 
SYSTEM . 


NO 


PROCEED TO TEST 8. 


CHECK BASE OF DIVERTER 
VALVE FOR AIR EXHAUST. 


CONT'D. 


81136A 


1 J-130 
FUEL SYSTEMS 


CONTINUED 
FROM PREVIOUS 
PAGE 


YES 
WITHENGINEAT1500RPM, 
------DETERMINE IF VACUUM IS 
BEING APPLIED TO 
DIVERTER VALVE. 


TIGHTEN DRIVE BELT FOR 
AIR PUMP OR, IF 
DEFECTIVE, REPLACE 
PROCEED TO TEST 7. 
AIR PUMP. 


YES 


AIR INJECTION 
SYSTEM IS OPERATING 
NORMALLY. 


PROCEED TO TEST 7. 


I 


CONTINUED 
FROM PREVIOUS 
PAGE 


REPLACE DIVERTER VALVE 
AND RE-TEST SYSTEM. 


NO 


CHECK VACUUM HOSE 
CONNECTED TO DIVERTER 
VALVE FOR VACUUM. 


YES 


REPLACE DIV EATER VAL VE. 


811368 


FUEL SYSTEMS 
lJ-131 


Diagnostic Test 7 


DIVERT SOLENOID TEST 


DETERMINE IF MANIFOLD VACUUM IS PRESENT AT PORT F OF DIVERT SOLENOID. 


NO 
SUPPLY MANIFOLD VACUUM AND PROCEED TO 
TEST 6. 


TURN IG NITlON ON AND TEST FOR BA ITERY VOLTAGE AT YELLOW WIRE TERMINAL OF 
SOLENOID CONNECTOR. 


REPAIR AND RE-TEST. ~------.;..N..;;.0-< 


TURN IGNITION OFF. DISCONNECT MCU CONNECTOR. WITH OHMMETER, MEASURE 
RESISTANCE BETWEEN PINS 20 AND 11 OF MCU WIRE HARNESS CONNECTOR. 


NO 


CONNECT MCU CONNECTOR. CONNECT JUMPER 
WIRE FROM PIN 19 TO CHASSIS GROUND. 


IF RESISTANCE IS LESS THAN 50 OHMS, 


DISCONNECT DIVERT SOLENOID WIRE CONNECTOR 
AND TEST RESISTANCE BETWEEN PINS 20 AND 11 . 


DISCONNECT WIRE CONNECTOR FROM DIVERT 
SOLENOID. WITH APPROPRIATE LENGTH OF JUMPER 
WIRE. TEST CONTINUITY BETWEEN ORANGE WIRE 
TERMINAL AND MCU CONNECTOR PIN 11. 


CONrD. 
CONrD. 
CONT'D. 


81137A 


1J·132 
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CONTINUED 
FROM PREVIOUS 
PAGE 


YES 


LOCATE AND REPAIR 
SHORT CIRCUIT. PROCEED 
TO TEST 6. 


DISCON,NECT VACUUM 
HOSE.FROM PORT D OF 
DIVERT SOLENOID. 


REPLACE DIVERT 
SOLENOID AND 
PROCEED TO 
TEST 6. 


YES 


CONTINUED 
FROM PREVIOUS 
PAGE 


CONTINUED 
FROM PREVIOUS 
PAGE 


START ENGINE AND 
MEASURE VOLTAGE 
FROM PIN 11 TO 
GROUND. 


REPAIR OPEN CIRCUIT IN 


. WIRE .HARNESS AND 
PROCEED TO TEST 6. 


TEST VOLTAGE 8 ETWEEN 
PINS 20 AND 13 OF MCU 
CONNECTOR. PIN 13 IS 
GROUNDED. 


DETERMINE IF VACUUM IS PRESENT AT PORT D. 


YES 
REP AIR AND PROCEED TO 
TEST 6. 


NO 


NO 
REPLACE DIVERT SOLENOID 
AND PROCEED TO TEST 6. 


REPLACE MCU AND 
RE-TEST DIVERT 
SOLENOID. 


DISCONNECT JUMPER WIRE FROM PIN 19 OF MCU CONNECTOR. DISCONNECT WOT 
SWITCH WIRE CONNECTOR. DISCONNECT THERMAL ELECTRIC SWITCH (TES) (LOCATED 
IN AIR CLEANER). INCREASE ENGINE SPEED TO 1500 RPM. 


NO 
TEST FO~ BATTERY VOLTAGE AT PIN 11 OF MCU 
CONNECTOR. 


TURN ENGINE OFF. CONNECT ALL DISCONNECTED 
CONNECTORS. PROCEED TO TEST 9. 


NO 
REPLACE MCU. 


REPLACE DIVERT SOLENOID. i--~ PROCEED TO TEST 6. 
( 


811378 


FUEL SYSTEMS 
lJ-133 


Diagnostic Test 8 


UPSTREAM SOLENOID TEST 


DETERMINE IF MANIFOLD VACUUM IS SUPPLIED TO PORT F OF SOLENOID. 


NO 
REPAIR AND PROCEED TO TEST 6. 


TURN IGNITION ON. WITH VOLTMETER, TEST FOR BATTERY VOLTAGE (12V) AT 
SOLENOID (YELLOW WIRE TERMINAL). 


NO 
SUPPLY BATTERY VOLTAGE TO SOLENOID WITH 
JUMPER WIRE AND PROCEED TO TEST 6. . 


TURN IGNITION OFF. DISCONNECT MCU HARNESS CONNECTOR. WITH 


VOLT~OHMMETER, MEASURE RESISTANCE BETWEEN PIN 12 ANO PIN 20 OF 
WIRE HARNESS. 


NO 
YES 
CONNECT MCU HARNESS CONNECTOR AND 
DISCONNECT VACUUM HOSE AT PORT D OF 
SOLENOID. START AND WARM ENGI NE FOR AT 
LEAST 4 MINUTES. 


DISCON NECT WIRE CONNECTOR FROM SOLENOID. 


~ 
Y _ES __ 
....._. USING LONG JUMPER WIRE. TEST CONTINUITY 
BETWEEN SOLENOID (PINK WIRE) AND PIN 12 OF 
MCU HARNESS CONNECTOR. 


DISCONNECT SOLENOID WIRE CONNECTOR AND 
RE -MEASURE RESISTANCE. 


STOP ENGINE AND DISCONNECT WOT AN O 


THERMAL ELECTRIC SWITCHES. 


CONT'D. 
CONT'D. 
CONrD. 


81138A 


lJ-134 
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CONTINUED 
FROM PREVIOUS 
PAGE 


CONTINUED 
FROM PREVIOUS 
PAGE 


CONTINUED 
FROM PREVIOUS 
PAGE 


CONNECT JUMPER WIRE FROM PIN 5 AND PIN 6 OF 
MCU HARNESS CONNECTOR TO GROUND. START 
YES 
ENGINE AND MEASUREVOLTAGEATPIN 12 DURING 
FIRST 30 SECONDS OF ENGINE OPERATION (IF 30 
SECONDS IS EXCEEDED, TURN ENGINE OFF AND 
RESTARn. 


NO 


REPLACE SOLENOID AND PROCEED TO TEST 6. 


LOCATE AND REPAIR SHORT CIRCUIT. PROCEED TO 
TEST 6. 


REPAIR WIRE HARNESS AND PROCEED TO TEST 6. 


REPLACE UPSTREAM SOLENOID AND PROCEED TO 
TESTS. 


WAIT FOR 60 SECONDS AND RE-TEST VOLTAGE • . 


YES 


YES 
NO 


TEST PIN 20 OF MCU 
HARNESS CONNECTOR 
FOR BA TIERY VOLT AGE. 


YES 


TURN ENGINE OFF. RESTART ENGINE AND CHECK 
PORT D FOR VACUUM. AFTER 30 SECONDS, 
VACUUM SHOULD APPEAR AT PORT D. 


REPAIR AND RE-TEST. 


NO 


TEST COMPLETE. 
SOLENOID OPERATION IS 
NORMAL. 
REMOVE JUMPER WIRE 
AND CONNECT HOSES. 


REPLACE UPSTREAM 
SOLENOID AND PROCEED 
TO TEST 6. 


REPLACE. MCU AND 
RE-TEST UPSTREAM 
SOLENOID. 


TEST MCU HARNESS 
CONNECTOR PIN 13 FOR 
CONTINUITY TO GROUND. 


811388 


FUEL SYSTEMS 
1 J-135 


DIAGNOSTIC TEST 9 


OPEN LOOP SWITCHES TEST 


TURN IGNITION SWITCH ON. USING STANDARD VOLT-OHMMETER. TEST FOR 
CONTINUITY FROM MCU CONNECTOR PINS 5, 6 AND 7 ANO PIN 13 (GROUND). 


WITI-iOUT STARTING ENGINE, DEPRESS 


ACCELERATOR PEDAL TO FLOOR WHILE 
MONITORING PIN 7 Wini METER. 


NO 


INSPECT CARBURETOR THROTTLE LINKAGE TO 
DETERMINE IF WOT SWITCH IS MECHANl- 
CALL Y ACTUATED AT WOT POSITlON. 


NO 


REPEAT UNTIL 
SATISFIED WOT 
SWITCH IS 
FUNCTIONING 


PROPERLY. 


REPAIR WIRE HAR- 
NESS BETWEEN OL 
SWITCH 3 AND MCU 
CONNECTOR, PIN 5. 


DISCONNECT VACUUM SWITCH WIRE 
HARNESS CONNECTOR FROM SWITCH 
ASSEMBLY AND RE-TEST PIN 5. 


DISCONNECT MCU 
HARNESS CONNECTOR 
AND RE -TEST PIN 5. 


REMOVE ALL VAC- 
UUM HOSES FROM 
VACUUM SWITCHES 


AND CH ECK FOR 


TRAPPED VACUUM . 


~----___j RE?LACE MCU. 


REPAIR AND 


RE-TEST. 


CONT'D. 


RE?LACE VACUUM 


SWITCH ASS EMBLY. 


RE-START TEST. 


NO 


INSPECT VACUUM HOSES 


FOR BLOCKAGE AND 
REPAIR. RE-START TEST. 


81139A 
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CONTINUED 
FROM PREVIOUS 
PAGE 


CONTINUED 
FROM PREVIOUS 
PAGE 


NO 


DISCONNECT WOT SWITCH 
ELECTRICAL CONNECTOR 
AND TEST FOR CONTINUITY 
BETWEEN PINS 3 AND 4 OF 
SWITCH CONNECTOR. 


YES 


REPLACE WOT 


NO 
SWITCH ANO 
RE-TEST. 


TEST PIN 4 OF WOT SWITCH 
WIRE HARNESS FOR 


CONTINUITY WITH GROUND. 


YES 


NO 


DEPRESS ACCELERATOR PEDAL TO FLOOR AND 


RE-TEST PIN 6. 


REMOVE ALL VACUUM HOSES 
FROM VACUUM SWITCHES AND 
CHECK FOR TRAPPED VACUUM. 


NO 


REPLACE VACUUM 
SWITCH 
ASSEMBLY 
AND RE-TEST 


INSPECT VACUUM HOSES 
FOR BLOCKAGE. REPAIR 
AND RE-TEST SWITCHES. 


DISCONNECT VACUUM 


SWITCH ELECTRICAL 
CONNECTOR AND 


RE-TEST PIN 6. 


NO 


NO 
DISCONNECT DUAL FUNCTION OL1 COOLANT 
TEMPERATURE SWITCH AND RE-TEST PIN 6. 
----"""' 


REPAIR WOT SWITCH 
GROUND CIRCUIT ANO 
RE-TEST. 


REPAIR OPEN CIRCUIT 
BETWEEN WOT SWITCH 


AND PIN 7 OF MCU 
CONNECTOR . RE-TEST. 


DISCONNECT MCU HARNESS 
CONNECTOR . START ENGINE. 
INCREASE ENGINE SPEED TO 


1800 RPM AND MAINTAIN 
WHILE RE-TESTING PINS 5 
AND6 FOR CONTINUITYWITH 
GROUND. 


TEST FOR CONTINUITY 
FROM PIN A OF 


TEMPERATURE SWITCH 


TO GROUND. 


REPLACE DUAL FUNCTION 
COOLANT TEMPERATURE 
SWITCH. RECONNECT ALL 


CONNECTORS AND 
RE-TEST SWITCHES. 


REPLACE MCU. 


RECONNECT ALL 
CONNECTORS AND 
RE-TEST SWITCHES. 


DISCONNECT MCU 
HARNESS 


CONNECTOR 
AND RE-TEST 
PIN 6. 


REPAIR WIRE HARNESS BETWEEN PIN 6 
ANO PIN A OF COOLANT TEMPERATURE 
SWITCH. 


\_ 


CONT'D. 
CONro. 
CONro. 811398 


CONTINUED 
FROM PREVIOUS 


PAGE 


CONTINUED 


FROM PREVIOUS 
PAGE 


FUEL SYSTEMS 
1J-137 


CONTINUED 
FROM PREVIOUS 
PAGE 


NO 
REPAIR WIRE HARNESS SHORT CIRCUIT TO 
GROUND BETWEEN PIN 8 OF TEMPERATURE 


SWITCH ANO VACUUM SWITCHES. 


NO 


NO 


RECONNECT ALL 
CONNECTORS AND 


RE-TEST SWITCHES. 


INSPECT WOT SWITCH FOR 
---~CORRECT MECHANICAL 
ACTION AND CLEARANCE 


YES 


WITH VACUUM GAUGE, DETERMINE IF VACUUM 


APPLIED TO OL3 SWITCH IS GREATER THAN 3 IN. Hg. 


AT 1800 RPM. 


REPAIR AIR LEAK INTO 


PORTED VACUUM CIRCUIT. 


RE-TEST SWITCHES. 


YES 


DISCONNECT VACUUM SWITCH ASSEMBLY WIRE 
HARNESS CONNECTOR ANO TEST CONTINUITY 
BETWEEN PINS 1 AND 2 OF CONNECTOR WHILE 
ENGINE SPEED IS 1800 RPM. VACUUM MUST BE 


GREATER THAN 3 IN. Hg. 


REPAIR WIRE HARNESS 


BETWEEN PIN 5 AND 
VACUUM SWITCH 
ASSEMBLY. RE-TEST 
SWITCHES. 


CONT'D. 


REPLACE VACUUM SWITCH 
ASSEMBLY AND RE-TEST 
SWITCHES. 


REPAIR AND TEST PIN 7 
FOR CONTINUITY TO 


GROUND. (IF SWITCH IS 


DEFECTIVE. REPLACE IT.) 


DISCONNECT MCU HARNESS CONNECTOR ANO 
TEST PIN 7 FOR CONTINUITY TO GROUND. 


REPLACE WOT SWITCH 
AND RE-TEST SWITCHES. 


DISCONNECT WOT SWITCH CONNECTOR AN D TES~ 


PIN 7 FOR CONTINUITY TO GROUND. 


YES 


REPAIR WIRE 


HARNESS BETWEEN 
PIN 7 ANO WOT 
SWITCH. RECONNECT 
ALL CONNECTORS 
AND RE-TEST 
SWITCHES. 


NO 


REPLAC::: MCU. 


RECONNECT ALL 


CONNECTORS AND 


RE-TEST SWITCHES. 


81139C 
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CONTINUED 
FROM PREVIOUS 
PAGE 
NO 


NO 
YES 


DETERMINE IF MANIFOLD 
VACUUM IS BEING APPLIED 
TO OL4 VACUUM SWITCH, 
(CENTER SWITCH). 


DISCONNECT VACUUM SWITCH ASSEMBLY 
CONNECTOR AND TEST FO.R CONTINUITY BETWEEN 
PINS 2 AND 3 WITH ENGINE AT IDLE SPEED. 


YES 
NO 


TEST PIN 3 ON HARNESS SIDE 
OF CO NNECTOR FOR 
CONTINUITY TO GROUND. 


ALLOW ENGINE TO 
OPERATE ADDITIONAL 2 


MINUTES AND RE-TEST 
?IN 6. 


NO 


PIN 6 


OPEN 
CIRCUIT 


7 


YES 


TURN ENGINE OFF. REMOVE WIRE HARNESS 
CONNECTOR FROM OL1 CT SWITCH (LOCATED ON 
INTAKE MANIFOLD). TEST FOR CONTINUITY 
BETWEEN PINS A AND B OF SWITCH. 


CONT'D. 
CONT'D. 


REPLACE VACUUM SWITCH 
ASSEMBLY AND RE-TEST 
SWITCHES. 


NO 


OPEN 
CIRCUIT 


YES 


SUPPLY MANIFOLD 
VACUUM TO SWITCH 
AND RE-TEST 
SWITCHES. 


DISCONNECT WOT SWITCH CONNECTOR AND TEST 


CONTINUITY BETWEEN PINS 1 .~ .'JD 4 ON SWITCH. 


REPLACE 
WOT SWITCH 
AND RE-TEST. 
NO 


YES 


TEST CONTINUITY BETWEEN PIN 4 ON HARNESS 
SIDE OF SWITCH CONNECTOR AND GROUND. 


811390 
CONro. 


CONTINUNED 
FROM PREVIOUS 
PAGE 


CONTINUED 
FROM PREVIOUS 
PAGE 


NO 


RETURN ENGINE TO IDLE 
SPEED AND RE-TEST PIN 5 
AT MCU CONNECTOR. 


RAPIDLY INCREASE 
ENGINE RPM AND RETURN 
TO IDLE SPEED TO ENSURE 
SWITCH IS OK. 


NO 


YES 


REPLACE OL1 
SWITCH AND 
RE-TEST SWITCHES. 


DISCONNECT VACUUM 
SWITCH ASSEMBLY 
CONNECTOR. 


REPAIR GROUND 
CIRCUIT TO WOT 
SWITCH AND 
RE-TEST. 


FUELSYSTEMS 
lJ-139 


CONTINUED 
FROM PREVIOUS 
PAGE 


YES 


REPAIR WIRE FROM PIN 1 OF WOT SWITCH 
CONNECTOR TO PIN 2 OF VACUUM SWITCH 
CONNECTOR AND RE-TEST. 


TEST COMPLETE. 


TEST CONTINUITY FROM PIN 
2 OF VACUUM SWITCH 
CONNECTOR TO PIN B 


REPAIR OPEN 


CIRCUIT AND 


RE-TEST. 


INSPECT FOR STICKING 
CARBURETOR FAST IDLE 


CAM. 


!=REE CAM AND RE-TEST 
PIN 5. 


YES 


OF OL 1 TEMPERATURE 
SWITCH CONNECTOR. 


NO 


REPLACE VACUUM SWITCH ASSEMBLY AND 
RE-TEST SWITCHES. 


NO 


YES 


REPAIR WIRE BETWEEN 
MCU CONNECTOR PIN 6 
AND PIN AOF OL1 SWITCH. 


RE-TEST. 


CHECK VACUUM HOSE 
CONNECTED TO OL3 
SWITCH FOR PORTED 
VACUUM AND ANY 
RESTRICTIONS THAT 
WOULD CAUSE TRAPPED 


VACUUM. 


ENSURE PROPE ~ 


VACUUM 


IS APPLIED 


TO SW ITCH 
.~i'! ::: 
RE- cSI . 


8 1 1::! 9 E 
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Diagnostic Test 10 


ADAPTIVE SWITCH TEST 


WITH ENGINE OFF, DISCONNECT MCU HARNESS CONNECTOR. TEST CONTINUITY 
BETWEEN PIN 17 OF HARNESS END OF CONNECTOR AND GROUND. 


NO 


DISCONNECT VACUUM HOSE FROM ADAPTIVE 
SWITCH. INSPECT FOR RESTRICTIONS THAT WOULD 
CAUSE TRAPPED VACUUM. 


YES 


INSPECT ALL ASSOCIATED 
MANIFOLD VACUUM 
HOSES FOR RESTRICTIONS. 


REPAIR AND RE-TEST 
SWITCH. 


NO 


DISCONNECT VACUUM SWITCH ASSEMBLY 
CONNECTOR . TEST CONTINUITY BETWEEN PIN 4 
AND GROUND. 


CONT'D. 
CONro. 


YES 


CHECK ADAPTIVE SWITCH FOR MANIFOLD VACUUM 


INPUT. 


NO 


APPLY MANIFOLD 


~---VACUUM AND CONTINUE. 


START ENGINE AND TC:ST FOR CONTINUITY 
BETWEEN PIN 17 OF MCU CONNECTOR AND 


GROUND. 


CONrD. 
CONrD. 


81140A 


{ 
\ 


\ 


CONTINUED 
FROM PREVIOUS 
PAGE 


NO 


REPLACE VACUUM SWITCH 
ASSEMBLY ANO RE-TEST. 


CONTINUED 
FROM PREVIOUS 
PAGE 


YES 


REPAIR WIRE HARNESS BETWEEN PIN 17 OF MCU 
CONNECTOR AND PIN 4 AT VACUUM SWITCH 
ASSEMBLY. RE-TEST. 


TEST COMPLETE. 


CONTINUED 
FROM PREVIOUS 
PAGE 


YES 


RAPIDLY INCREASE 


ENGINE SPEED TO FORCE 
VACUUM BELOW 10 IN. Hg. 


WHILE MONITORING PIN 


17. REPEAT SEVERAL 
TIMES. 


NO 


FUEL SYSTEMS 
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CONTINUED 


FROM PREVIOUS 
PAGE 


NO 


DISCONNECT VACUUM SWITCH ASSEMBLY 


CONNECTOR . TEST CONTINUITY BETWEEN PIN 4 ON 
SWITCH AND GROUND. 


REPLACE VACUUM SWITCH ASSEMBLY AND 
RE-TEST SWITCH. 


REPAIR SHORT CIRCUIT 3ETWEEN MCU 
CONNECTOR PIN 17 AND VACUUM SWITCH 
HARNESS CONNECTOR PIN 4. RE-TEST SWITCH. 


81 1408 


1 J-142 
FUEL SYSTEMS 


Diagnostic Test 11 


ALTITUDE CIRCUIT TEST 


WITH ENGINE PREVIOUSLY WARMED, START ENGINE. WITH ENGINE AT CURS IDLE 
SPEED, DISCONNECT ADAPTIVE SWITCH VACUUM HOSE AND PLUG. OBSERVE CHECK 


ENGINE DISPLAY. 


SYSTEM 
OK. 


YES 


WITH OHMMETER, TEST CONTINUITY BETWEEN 
PINS 18 AND 13 OF MCU CONNECTOR. 


REPLACE MCU AN D 


RE-TEST. 


INSTALL JUMPER WIRE BETWEEN PIN 18 AND 
GROUND. RE-TEST. 


NO 


SYSTEM 


OK. 


WITH OHMMETER, TEST CONTINUITY BETWEEN 
PINS 18 AND 13 AT MCU CONNECTOR . 


R E= ~ IR SHORT CIRCUIT TO 


GR·JU ND FRCM PIN 18 OF 


MC'J CONN E·:::TOR. 


RE-7EST. 


PROCEED TO TESTS 9 AN D ·'.l IF NOT ?R EVIOUSLY 


PERFORMED. IF RESULTS OF TESTS 9 ~ ND 10 AR E 


OK. REPLACE \1C J AN D RE--::ST ClRC'....' IT. 
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Diagnostic Test 12 


THERMAL ELECTR IC SWITCH (TES) TC: ST 


WARM ENGINE UNTIL AT NORMAL OPERATING TEMPERATURE. !F VEHICLE HAS BEEN 


RECENTLY EXPOSED TO ENVIRONMENT WITH TEMPERATURE BELOW 40°F (4SC). 


ALLOW2 EXTRA MINUTES FOR ENGINE WARM-UP. WITH OHMMETER, TEST CONTINUITY 
BETWEEN PIN 19 AND CHASSIS GROUND. 


SWITCH 
OK. 


YES 
NO 


DISCONNECT AIR CLEANER MOUNTED TES 
CONNECTOR AND RE-TEST. 


NO 


YES 


REPLACE TES 
AND RE-TEST. 


DISCONNECTMCU CONNECTOR AND TC:STPIN 19TO 
GROUND. 


YES 


NO 


RE::>L . ..l.CE MCU AND RE-TEST SWITCH. 


REPAIR SHORT C:RCUIT IN 
WIR f: HARN ESS 3E:WEEN 


PIN 19 AND GRO LJ ,\JD. 
RE -TEST SWITCH . 


81142 
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Diagnostic Test 13 


CLOSED LOOP OPERATIONAL TEST 
t 


START AND WARM ENGINE UNTIL COOLANT TEMPERATURE HAS STABILIZED. REMOVE 


AIR CLEANER COVER AND INCREASE ENGINE SPEED TO 2000 RPM AND MAINTAIN WHILE 
OBSERVING CARBURETOR STEPPER MOTOR METERING PINS. 


NO 


YES 


NO 


PROCEED TO TEST 9. 


YES 


YES 


NO 


YES 


PERFORM TEST 5. 


IF STEPPER MOTOR PINS 


ARE OSCILLATING NEAR 
MIDPOINT, CLOSED LOOP 
CIRCUIT IS FUNCTIONING 


,\JORMALLY. TEST 
COMPLEE. 


NO 
PERFORM TEST 5. 
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Diagnostic Test 14 


VACUUM SWITCH FUNCTIONAL TEST 


t 


WITH MCU CONNECTOR DISCONNECTED AND ENGINE OFF, TEST CONTINUITY BETWEEN 
PIN 17 AND PIN 13. 


YES 
PROCEED TO TEST 10. 


DISCONNECT VACUUM HOSE CONNECTED TO ADAPTIVE SWITCH AND CONNECT 
VACUUM PUMP TO SWITCH. APPLY VACUUM OF 11 IN. Hg. TO SWITCH ANO OBSERVE 
OHMMETER CONNECTED TO PINS 17 AND 13. 


NO 
REPLACE VACUUM SWITCH 
>---------ASSEMBLY. RE-TEST 
SWITCH. 


SLOWLY DECREASE VACUUM APPLIED TO SWITCH TO 9 IN. Hg. AND OBSERVE 
OHMMETER CONNECTED TO PINS 17 AND 13. 


NO 
REPLACE VACUUM SWITCH 
>---------ASSEMBLY AND RE-TEST 
SWITCH. 


DISCONNECT VACUUM PUMP FROM ADAPTIVE SWITCH AND CONNECT VACUUM HOSE. 


START ENGINE AND TEST CONTINUITY BETWEEN PINS 5 AND 13 . 


. \J O 
PRGC:=::o TO TEST 9. 


CONT'D. 


81144A 
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CONTINUED 
FROM PREVIOUS 
PAGE t 


DISCONNECT VACUUM HOSE CONNECTED TO OL3 SWITCH AND CONNECT VACUUM 
PUMP TO SWITCH. APPLY VACUUM OF 4 IN. Hg. TO SWITCH. OBSERVE OHMMETER 
CONNECTED TO PINS 5 ANO 13. 


NO 
REPLACE VACUUM SWITCH 
~-------ASSEMBLY AND RE-TEST 
SWITCH. 


DECREASE VACUUM APPLIED TO SWITCH TO 2 IN. Hg. AND RE-TEST CONTINUITY 
BETWEEN PINS 5 AND 13. 


REPLACE VACUUM SWITCH 
>---N_O ___ 
___,~ASSEMBLY ANO RE-TEST 
SWITCH. 


DISCONNECT VACUUM PUMP AND RECONNECT VACUUM HOSE TO OL3 SWITCH. 
DISCONNECT VACUUM HOSE FROM OL4 SWITCH AND CONNECT VACUUM PUMP TO 
SWITCH. CONNECTOHMMETERTO PINS 5AND6ANDTESTCONTINUITY. (NOTE: ENGINE 
MUST BE AT NORMAL OPERATING TEMPERATURE.) 


NO 
PROCEED TO TEST 9. 


APPLY VACUUM OF 5 IN. Hg. TO SWITCH ANO OBSERVE OHMMETER. 


REPLACE VACUUM SWITCH 
CONTINUITY }....-___ 
N_O ____ ASSEMBLY AND RE-7EST 


7 
SWITCH. 


YES 


CONT'D. 


\. 
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CONTI NU NED 
FROM PREVIOUS 
PAGE 
t 


DECREASE VACUUM TO 3 IN. Hg. ANO OBSERVE METER. 


NO 
REPLACE VACUUM SWITCH 
>---------"MASSEMBL Y AND RE-TEST 
SWITCH. 


VACUUM SWITCHES ARE FUNCTIONING OK. CONNECT VACUUM HOSE. TEST 
COMPLETE. 
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The basic exhaust system for all Jeep vehicles consists 
of exhaust manifold(s), front exhaust pipe, catalytic con- 


verter, muffler and tailpipe. 
CJ vehicles with four-, six- or eight-cylinder engines 
that are designated 49-State use a conventional oxidiz- 


ing catalytic (COC) pellet-type converter (figs. lK-1, lK- 


2 and lK-3). Four-cylinder engine CJ vehicles manufac- 


tured for sale in California use a three-way catalytic 


(T\VC) pellet-type converter. Six-cylinder engine CJ ve- 


hicles manufactured for sale in California use a dual bed 


1 COC and TWC) monolithic-type converter with "down- 
stream" air injection. 


Cherokee, W agoneer and Truck vehicles use a conven- 


tional oxidizing catalytic (COC) pellet-type converter ex- 


cept six-cylinder engine models manufactured for sale in 


California. These models use a dual bed l COC and TWC) 


monolith·c-type com·erter with .. downstream·• air ·n- 


jection (f gs. lK-4, lK-5). 


The exhaust system must be properly aligned co pre- 


vent stress, leakage and chassis contact. If the system 


contacts any body panel, it may amplify objectionable 


noises originating from the engine or the body. When 


inspecting an exhaust system, inspect for cracked or 


loose joints, stripped screw threads, and corrosion dam- 


Paga 


Pipe Replacement 
1 K-5 
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1 K-1 
Specifications 
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age. Inspect for worn or broken hangers. Replace all 


parts that are badly corroded or damaged. Do not at- 


tempt to repair. 


RESTRICTED EXHAUST SYSTEM DIAGNOSIS 


A restricted or blocked exhaust system usually results 


in loss of power or backfire up through the carburetor. 


Verify that the condition is not caused by ignition tim- 


ing or other ig'1ition system malfunctions, then perform 


a visuai '.nspection oi the exhaust system. If the restric- 


tion can:10t oe located by \·isual insped on, perform the 
fol'lov.:i;:g :esc ;:irocedure. 


(1) A.ttac!1 vacuum gauge to intake manifold. 


(2) Connect tachometer. 


WARNING: u-se extrerne caution when engine is oper- 


ating. Do not 8tand in direct line with f an. Do not pu t 


hands near ,l'!lle1;s. belts or fan. Do not wear loose 


clothing. 


(31 .Start engine and observe \·ac'..lu.:n g:mge. Gauge 
should indicate 16 to 21 in. Hg (54 toil kPa) oi vacuum. 


(4) Increase engine speed to 2,000 rpm and observe 


vacuum gauge. Vacuum will decrease when engine speed 


is increased rapidly, but should settle at 16 to 21 in. Hg 


(54 to 71 kPa) and remain steady. If vacuum decreases 


1 K-2 
EXHAUST SYSTEMS 


FLANGE 
\ I 


CATALYTIC 
CONVERTER 


MUFFLER 
HEAT 
SHIELD 
I 


MUFFLER 


J 


TAILPIPE 
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below 16 in. Hg (54 kPa), exhaust system is restricted or 
blocked. Stop engine and proceed to step (5). 


(5) Disconnect exhaust pipe at manifold. 


(6) Start engine and increase speed to 2,000 rpm. 


Observe vacuum gauge. 


(a) If vacuum settles at 16 to 21 in. Hg (54 to 71 
kPa), restriction or blockage is in exhaust pipe, catalytic 
converter or muffler. 


(b) If vacuum decreases below 16 in. Hg (54 


kPa) with exhaust pipe disconnected, exhaust manifold 


is restricted. 


(7) Connect exhaust pipe. remove muffler, start en- 


gine and observe vacuum gauge. 


(a) If vacuum decreases below 16 in. Hg (54 
kPa), restriction or blockage is in catalytic converter. 


(b) If vacuum is normal, muffler is restricted. 


NOTE: If the com:erter has f ailed, always inspect the 
mu;j7er to determine 1f com:er~er debris has entered it. 


(8) Stop engine. 


(9) Disconnect tachometer and vacuum gauge. 


(10) For four- and six-cylinder engines, remove ex- 
haust manifold. For eight-cylinder engines, remove both 
exhaust manifolds. 
(11) Inspect exhaust manifold ports for casting flash 
by dropping length of chain into each port. 


NOTE: Do not use a wire or a light to inspect ports. The 


restricted openirig may be large enough for iiire or lighr 
to pass through but small enough to cause excessi·i:e 
back pressure at high engine rpm. 


(12) Remove casting flash. If flash is at lower end of 


port, it can usually be chipped out. If flash cannot be 
removed, replace manifold. 


(13) Install exhaust manifold(s). 


EXHAUST MANIFOLD REPLACEMENT 


Four-Cylinder Engine 


The exhaust manifold is located on the left hand side 
of the engine (fig. lK-6). Ref er to Chapter lB-Engines 
for replacement procedure. 


Six-Cylinder Engine 


The intake and exhaust manifolds are attached with. 


common bolts and nuts to the c::linder head on the left 
side of the engine. A gasket is used between the intake 
manifold and the cylinder head. ~o gasket is used be- 
tween the exhaust manifold and cylinder head or be- 
tween exhaust manifold and exhaust pipe (fig. lK-7). 
Refer to Chapter lB-Engines for replacement 
procedure. 


Eight-Cylinder Engine 


Ref er to Chapter lB-Engines for replacement 
procedure. 


HEAT VALVE 


Four- and six-cylinder engines are not equipped with 


heat valves. 


Eight-Cylinder Engine 


A thermostatically controlled heat valve mounted be- 


tween the right exhaust manifold and exhaust pipe di- 


rects exhaust heat to the intake manifold for rapid fuel 


SEAL 
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® 
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TUBE {CALIFORNIA ONLY) 


FRONT 
PIPE CJ-7 
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vaporization during engine warmup. When the counter- 
weight is in the' horizontal position, the valve is in the 


heat On position, directing exhaust heat through tte 
intake manifold crossover passage (fig. lK-8). The ex- 
haust heat crosses through the intake manifold and dis- 


charges into the left exhaust manifold until the engine 
attains normal operating temperature. At this time, the 
heated bimetallic spring loses its tension, the counter- 
weight moves downward and the valve moves to the 
heat Off position. This allows the exhaust heat to dis- 
charge completely through the right exhaust pipe. 
Examine the manifold heat valve for freedom of 


movement and lubricate every 30,000 miles ( 48 000 km) 


with Jeep Heat Valve Lubricant, or equivalent. 


FRONT PIPE 
CJ-5 


CATALYTIC 
CONVERTER 


HEAT SHIELD (CALIFORNIA ONLY) 
I 


CATALYTIC 
CONVERTER I 


I 
@ 
@~----- 
~ 
WASHER 
~,,--~ 
~ ~ 
----------- 


! ; 


I 
__.., 


NUT 


.-- 


/ 
. I 


MUFFLER AND TAIL 


PIPE ASSEMBLY 


Ag. 1 K-2 
Six-Cylinder Engine Exh1ust System-CJ Vehlctu 


!0229 


1 K-4 
EXHAUST SYSTEMS 


GASKET 
.¥fl/" 
. 


\ €) 


~ 
/@ 
WASHER/ 1 


NUT 


FRONT PIPE 
--------- 
--------- 
MUFFLER 


CATALYTIC 
CONVERTER 


~ 
MUFFLER AND 
TAIL PIPE ASSEMBLY 


80230 


Flg. lK-3 
Eight-Cylinder Engine Exhou1t Sy1t1m--t.J V1illclu 


Replacament 


(1) Disconnect and lower exhaust pipe. 


(2 ) Replace manifold heat valve and gasket. 


13) Replace exhaust pipe gasket. 


( 4) Position exhaust pipe and connect to exhaust 


manifolds. 


MUFFLER REPLACEMENT 
Ramov1I 


(1) Remove front and rear muffler clamps. 


(2) Support rear of vehicle by side rails and allow 
axle to hang free. 


(3) Remove tailpipe hanger clamp. 


(4) Insert tool between tailpipe and muffler several. 


places to loosen pipe from muffler. 


(5) Disconnect rear hanger, if equipped. 
(6) Heat catalytic converter or rear exhaust pipe-to- 
muffler- joint with oxyacetylene torch until cherry red. 


(7) Place block of wood against front of muffler and 
drive muffler rearward to disengage. 


(8) Drive muffler off tailpipe. 


• 


AIR INJECTION TUBE 
(SIX-CYLINDER CALIFORNIA ONLY) 


REAR EXHAUST 


PIPE (TRUCK ONLY) 


..._ __ 
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Installation 


(l l ...\.ttach :nuffler to tailoioe. Ensure locator on 


tailpipe aligns with slot in muffle~. 


(2) Attach catalytic converter or rear exhaust pipe 


to muffler. Ensure pipe has sufficient clearance from 
floorpan. 


(3) Install clamps and hangers. 


(-1) Start engine and inspect for exhaust leaks and 


contact with body panels. 


PIPE REPLACcME?ff 


Front Exhaust Pipe 


Removal 


(1) Disconnect exhaust pipe from manifold. 


(2) Disconnect mounting bracket and/or clamp. 


(3) Heat exhaust pipe-to-converter :oint with oxya- 


cetylene torch until cherry red. Twist exiaust oioe back 


and forth to disengage. 
. . 


Install all on 


(1) Connect exhaust pipe to converter. 


(2) Clean mating surface(s) at manifold(s). Attach 


exhaust pipe to manifold(s) but do not :ighten. Use re- 


placement gasket( s) if necessary. 
(3) A.lign exhaust pipe. Tighten cla::-ip or :nounting 
bracket at rear oi exhaust pipe. Tign:c:n flangels) on 


manifold(sJ. 


Tail pl pa 


When replacing a tailpipe, support ~he vehicle with 


frame rails. 
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SPECIFICATIONS 


Torque Specifications 


COUNTERWEIGHT 
I 


Ag. l K-8 
Exhaust Manifold Heat Valve 


In Heat On Poslllon-cight·Cyllnder Engine 


80010 


Service Set-To Torque Values should be used when assembling components. Service In-Use Recheck Torque Values should be used for checking a 


pre-tightened item. 


USA {ft.-lbs) 


Exhaust Manifold Screws Four-Cylinder Engine . ...... . ... .. .. . .. ...... . ....•.. . .. 


Exhaust and Intake Manifold Screws and Nuts 


Six-Cylinder Engine . ...... .............. .... ............ ......... . ..... ...... . 


Exhaust Manifold Screws - 
Eight-Cylinder Engine 
Center (2) .. ... . .... . . . ............. . ... .... ..... .. .... . .... . ...... ..... .. .. . . 


Outer (4) .......... . . . .... ... ... . ....... . ......... . .............. ... ....... . . . 


Exhaust Pipe-to-Manifold Nuts . . .. .... . .. . .... .. . . .. . ............. . . . ... ... ..... . 


Service 
Set-To 
Torque 


37 


23 


25 


15 
20 


All torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 


Service 


In-Use 


Rechec~ 
Torque 


34-~ 


18-28 


20·3C 


12-18 


27 


Metric (N-ml 


Service 


Service 
In-Use 
Set-To 
Recheck 


Toraue 
Torque 


50 
47-53 


31 
24-38 


34 
27-41 


20 
20-34 


15-25 
20-34 


70295 
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Slngla Air Injection System 
lK-9 
Specifications 1 K-13 


The basic air injection system for both six- and eight- 
cylinder Jeep engines incorporates a belt-driven air 
pump, a vacuum controlled diverter (bypass) valve, air 
injection manifold(s) with check valve(s) and connecting 
hoses (figs. lK-9, lK-10). 


NOTE: Four-cylinder Jeep engines are not equipped 
with an air injection system. 


Air is discharged from the air pump to the diverter 
valve, which either directs it to the air distribution 
manifold(s) or vents it to the atmosphere through a 
bypass vent, depending on engine operating conditions. 
System air pressure is maintained at approximately 5 
psi (35 kPa) by a relief valve located within the diverter 
valve assembly. 
Air is routed through the air injection manifold(s) into 
the engine exhaust port areas. The air mixes with hot 
exhaust and promotes additional burning of the mix- 
ture. This reduces hydrocarbon and carbon monoxide 
emission to the atmosphere. 
There are two Air Systems used with six-cylinder 
Jeep engines, the basic single air injection system (used 
for 49-State vehicles) and a dual air injection system 


(used for California vehicles). 
The dual air input is comprised of a belt driven air 
pump, diverter valve, air switch valve, coolant temper- 
ature override (CTO) valve, air injection manifold, 
"downstream" air injection tube and connecting hoses 


(fig. lK-11). The two air inputs into the exhaust system 
are: 
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Fig. lK-9 
Air Syat111-Slx-Cytlnd1r Engine (49-st1t1I 
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General 
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Fig. 1 K-1 O Air System-Eight-Cylinder Engine 
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\ 


• upstream air injection is via the air injection mani- 


fold attached to the exhaust manifold. 


• downstream air injection is to the dual bed (COC 


and TWC) converter. 


SINGLE AIR INJECTION SYSTEM 


Air Pump 


The same air pump is used for both six- and eight- 


cylinder engines. The major components of the air pump 
are enclosed in a die-cast aluminum housing. A filter fan 
assembly, rotor shaft and drive hub are visible on the 


pump exterior (fig. lK-12). 
· 


The pump is designed for long life and is serviceable 


only by replacement. Do not remove the rear housing 


cover for any reason. The internal components of the 


pump are not serviceable. 
The aluminum housing has cavities for air intake, 


compression and exhaust and a bore for enclosing the 
front bearing. The housing also includes cast metering 


areas that reduce the noise of intake and compression. 


Mounting bosses are located on the housing exterior. 


NOTE: The pressure relief valve is located within the 
diverter valve assembly. If defective, ·replace the di- 


erter valve assembly. 


The front bearing supports the rotor shaft. The bear- 


ing is secured in position by plastic injected around 


grooves in the housing and outer bearing race. 


The rear cover supports the vane pivot pin, rear inner 
bearing race and exhaust tube. Dowel pins pressed into 


.f) • 
--- ---· 
ROTOR SHAFT AND 
HOUSING 
DRIVE HUB 
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the housing correctly position the end cover, which is 


fastened by four screws. 
The rotor positions and drives the two rnnes .. .\ 
stamped steel liner supports the carbon shoes and shoe 
springs that seal the vanes and rotor. The two plastic 
vanes are molded to hubs that support the bearings, 
which rotate on the pivot pin. The puller drive hub is 


pressed onto the rotor shaft, and threaded holes in the 


hub provide for attachment of the pulley. 


Operation 


The pump vanes are located 180° apart and rotate 
around the pivot pin, which is located on the centerline 


of the pump housing. The rotor that drives the vanes 


rotates off the centerline of the pump housing. This 
creates changes in the distance between the outside of 
the rotor and the inner wall of the pump housing during 
rotor rotation. As the leading vane moves past the in- 
take opening, it is moving from a small area to a large 


area. This creates a partial vacuum that forces air to 


enter the pump. As the vanes and rotor continue to 


rotate, the trailing vane passes the intake and traps the 
air between the vanes. The vanes and rotor move the air 


into a smaller area to compress it. Compression contin- 


ues until the leading vane passes the exhaust opening. 


There the compressed air passes out of the pump to be 


either distributed or vented. 


Noise Diagnosis 


The air pump is not completely noiseless. Under nor- 
mal conditions, noise will rise in pitch as the engine 
speed increases. Allow for normal break-in wear of the 


pump prior to replacement for excessive noise. 
A chirping or squeaking noise normally originates 


from vane rub in the housilig bore and is ::oticeable at 


low speed intermittently. Vane chirping is often elimi- 


nated at increased pump speeds or with additional wear- 


in time. A chirping noise may also be caused by the drive 


belt slipping on the pulley oi a seized pump. 


Bearing noise, a rolling sound noticeable at all 


speeds, is easily distinguisned from vane chirping. It 


does not necessarily indicate bearing failu::-e. If bearing 
noise reaches an objectionable level at cer:ain speecis. 
the pump may have to be replaced. 


Failure of a rear bearing is identified by a continuous 
knocking noise and replacement of the pump is 
required. 


Service Precautions 


The following list of sen·ice precautions are for pre- 
venting damage to the air pump. 


•Do not attempt to prevent the pulley from rotating 


by inserting tools into the centrifugal filter fan. 
•Do not operate an engine with the pump belt re- 


moved or disconnected except for noise diagnosis. 
•Do not attempt to lubricate any part oi the pump. 


1K-10 
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•Do not clean the cent rifugal filter. 
•Do not disassemble the pump or remove the rear 


cover. 


•Do not exceed 20 foot-pounds (27 .N•m) torque when 


tightening the mounting bolts. 
•Do not pry on the aluminum housing to adjust the 
belt tension. 
•Do not clamp the pump in a vise. 
•Do not permit liquids to enter the pump when steam 


or water pressure-cleaning the engine. 


Ramoval-Slx-Cyllndar Engine with V-Balts 


(l l Disconnect air pump output hose at qack of air 
pump. 
(2) Remove adjustment bolt and remove drive belt. 


(3) Remove front mounting bracket. 


( 4) Remove adjustment bracket from cylinder head. 


(5) Slide pump from pivot stud. 


lnstallatlon-Slx-Cyllndar Engine with V-Balts 


(1) Slide pump onto pivot stud. 


(2) Install front mounting bracket. 


(3) Install adjustment bracket and install adjust- 
ment screw. 


CAUTION: A djust the belt tension by hand only. 


(4) Install drive belt and adjust to specified tension. 
Tighten pivot stud nut. 


(5) Connect air pump output hose to back of pump. 


Removal-Six-Cylinder Engine with Serpentine Bait 


(1) Release belt tension by loosening alternator ad- 


justment and pivot bolts. 
(2) Disconnect air pump output hose from back of 
pump. 


(3) Remove air pump mounting bolts/ nuts and air 


pump. 


lnstallatlon-Slx-Cyllnder Engine with Serpentine Ball 


(1) Position air pump and secure with mounting 


bolts/nuts. 


(2) Connect output hose to back of pump. 


(3) Tighten belt to specified tension. Refer to Chap- 


ter lC- Cooling Systems fo r tension specification. 


Removal-Eight-Cylinder Engine 


(1) Disconnect air pump output hose at pump. 


(2) Loosen mount bracket-to-pump attaching screw 
and bolt. Remove drive belt. 


(3) Remove pivot screw and 'brace screws. 


( 4) Remove pump. 


lnstallatlon-Elght-Cyllnder Engine 


(1) Position pump at mounting location and install 
pivot and brace attaching screws. Do not tighten. 


CAUTION: .-tdjust the belt tension by hand only. 


(2) Install drive belt and adjust to specified tension. 


(3) Tighten mounting screws and adjusting strap 
screw with 20 foot-pounds (27 :--r•m) torque. 


Dlverter [Bypass) Valve 


l 


A diverter valve is used with all air injection appli- 
cations. The valves for six- and eight-cylinder engines 
differ only in the number of outlets. The six-cylinder 
engine diverter valve has one outlet. The eight-cylinder 
engine diverter valve has two outlets. A high flow di- 


verter valve is used on some applications where greater _ 
air flo",· is required for emission control. 
The valve momentarily diverts air pump output from 
the exhaust manifold(s) and vents it to the atmosphere 


during rapid deceleration. The valve also functions as a 
pressure release valve for excessive air pump output . • .\.n 


internal silencer is also incorporated in the diverter 


valve housing to muffle the airflow. 


Operation 


In a rapid deceleration situation, high intake manifold \ 
vacuum is applied to the diaphragm in the diverter 


valve. When the vacuum is 20 in. Hg (68 kPa) or more, 


the spring tension of the diaphragm is overcome. This 
moves the metering valve down against its upper seat 
and away from its lower seat. This diverts and vents air 
pump output pressure to the atmosphere (fig. lK-13) . 
. .\.ir pump output is diverted only momentarily because 


of a vent hole in the diaphragm. This hole allows atmos- 
pheric pressure to quickly equalize on both sides of the 
diaphragm and the diaphragm spring returns the meter- 


ing valve to its normal position. 


If the air pump develops excessive output pressure, 


the excessive pressure overcomes the diaphragm spring 


tension and pushes the metering valve down. Pump out- 


put pressure is di\"erted and \·ented to the atmosphere. 


When pump output pressure returns to normal, the ::ie- 


tering valve moves up from the upper seat and against 


the lower seat, returning to its normally open position. 
Pump output pressure is then directed to the exhaust 
manifold(s). 


Functional Test 


WARNING: Use extreme cau tion when engine is oper- 


ating. Do not stand in direct line iuith fan. Do not put 


hands near pulleys. belts or fan. Do not wear loose 


clothing. 


(1) Start engine and operate at idle. 
(2) Examine diverter valve vent. Little or no air 
should flow from vent. 
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Fig. lK-13 
Dlvartar Valve-Typical 


(3) Accelerate engine to 2000-3000 rpm and rapidly 


close throttle. A strong flow of air should pass from 
diverter valve vent for approximately three seconds. If 
air does not flow or if engine backfire occurs, ensure 
vacuum hose has vacuum and there is no air leak. 


NOTE: The diverter rnlve diverts and i·ents air pump 


output when a manifold vacuum of 20 in. Hg (68 kPa) or 
more is applied to the diaphragm. The diverter valve 


also operates when pump output exceeds 5 psi (35 kPa). 


Some applications require 8 psi (55 kPa). 


( 4l Slowly accelerate engine. Between 2500 and 3500 
rpm air should begin to flow from diverter valve vent. 


Replacement 


The diverter valve is not serviceable and must be 


replaced if defective. The valve is either attached to a 
bracket or suspended by the hoses between the air pump 


and air injection manifold(s). Removal involves dis- 


connecting the air hoses, vacuum hose and bracket 
clamp. if used. Installation entails connecting the air 
hoses. vacuum hose and bracket clamp, ii used. 


Air Injection Manifolds 


Air injection manifolds are constructed of cold-rolled 


steel with zinc piating. They distribute air via the di- 


verter valve from the air pump to each of the exhaust 
manifold inlet ports. 
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A check valve, incorporating a stainless steel spring 


plunger and an asbestos seat, is integral with the air 


injection manifold. Its function is to prevent the reverse 
flow of exhaust gas to the pump during pump or L~ lt 
failure, or diverter valve bypass· operation. Reverse ex- 
haust gas flow would damage the air pump and con- 
necting hoses. 


The distribution tubes of the air injection manifold 


are connected directly to the exhaust manifold. The hol- 


low attaching fittings route airflow into the exhaust 


manifold inlet ports. 


Check Yaiva Functional Test 


To test the air injection manifold check valve for 


proper operation, disconnect the air supply hose at the 
injection manifold. With the engine operating above idle 
speed, listen and feel for exhaust leakage from the check - 


valve. A slight leak is normal. 


Ramo HI-Six -Cylinder Engine 


(1) Disconnect air delivery hose at check valve. 
(2) Remove distribution tube fittings from exhaust 
manifold inlet ports. 


NOTE: Some resistance to turning may be encountered 
because of carbon build-up on the threads. 


(3) Remove air injection manifold. 


lnstall1tlon-Slx -Cylinder Engine 


(1) Connect air injection manifold with fittings to 
exhaust manifold. Tighten fittings with 20 foot-pounds 


(27 N•m) torque. 


(2) Connect air delivery hose. 


Ramoval-Elght-Cyllnder Engine 


(1) Disconnect air delivery hose at check valve. 


(2) Remove distribution tube fittings from exhaust 


manifold inlet ports. 


NOTE: Some resistance to rurning .rnay be encountered 


because of carbon build-up rJn the "hreads. 


(3) Remove air injection :naniiold. 


(4) Remove sealing gaskets from air injection 
manifold. 


~OTE: Duplicate the procedure fo r the other air in- 


jection manifold. 


lnstaUatlon-Elght-Cyllndar Engine 


(1) Install air injection manifold using replacement 
sealing gasket on either side of each inlet port. 


(2) Install distribution tube fittings and injection 
manifold on exhaust manifold. Tighten fittings with 38 


foot-pounds (52 N•m) torque. 


(3) Connect air delivery hose to check valve. 


1 K-12 
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NOTE: Duplicate the procedure for the other air in- 


jectio11 manifold. 


DUAL AIR INJECTION SYSTEM 


The additional components used with the dual air 


injection system are: 
•air switch valve, 
• coolant temperature override (CTO) valve, 


• downstream air injection tube. 


NOTE: The dual air injection system is interrelated 


with th e feedback system and must be diagnosed in 


conjunction with the feed back system. 


Air Switch Valve 


The air switch valve is located between the diverter 


valve and the air injection manifold. The air control 


valve is controlled by vacuum regulated by the CTO 
valve. 


The air switch valve directs system air pressure ei- 


ther "upstream" (into the air injection manifold at- 


tached to the exhaust manifold) when vacuum is applied 


to it or "downstream" (directly into the dual bed mon- 


olithic-type converter) when vacuum is not applied to it. 


The air mixes with the hot exhaust when it enters the 


"upstream" input and causes a further burning of the 
mixture. This reduces hydrocarbons (HC) and carbon 
monoxide (CO) emission to the atmosphere. 
During "downstream" operation, the additional air 


reacts with hydrocarbons (HC) and carbon monoxide 


(CO) in the catalytic converter (rear half) to create car- 


bon dioxide (C02) and water vapor and reduce undesi- 


rable emission into the atmosphere. 


Functional Test 


(1) Disconnect two output hoses from air switch 


valve. )i"ote which hose was connected to "downstream',. 


port and which hose to "upstream" port. 


W AR:"TING: Use extreme caution when engine is oper- 


ating. Do 11ot stand in direct line with fan. Do not put 


hands near pulleys. belts or ;an. Do not wear loose 


cloth ln g. 


t2l Start engine. 


(3) Disconnect vacuum hose from small valve 
nipple. 


NOTE: Vacuum should be present at the vacuum hose 


when the coolant temperature is lower than 160° F 


( '(I ° C, rappro:nmately) and should not be present if the 


coolant temperature is above 160° F (i1° C) (approx- 


imately;. If the coo/,ant temperature is lower than 
160 ° F (il ° CJ, and vacuum is not present, inspect the 


hose for air leaks. lfno leaks are found, rep/,ace the CTO 


valve. 


(4) Air !)ressure should be present at. air switch 


valve port that connects to "downstream" hose. Very 


little air pressure should be present at "upstream" port 
of air switch valve. 
" 
( 


(5) Apply at least 10 in. Hg (34 kPa) of vacuum to 


small nipple on air switch valve. Air pressure should be 
present at "upstream" port and very little air pressure 
present at "downstream" port. 


Replacement 


(1) Disconnect air hoses from air switch valve. Tag 


them for proper installation identification. 


(2) Remove vacuum hose and remove valve. 


(3) Connect air hoses. 
( 4) Connect vacuum hose. 


CTO Valve 


The CTO valve is located on the left rear corner of the 


engine block. This valve regulates the vacuum applied to - 
the air control valve. 
•A manifold vacuum hose is connected to the outer 
port. 
•A vacuum hose from the air control valve is con- 


nected to the center port. 
•A small filter is connected to the inner port. 


Operation 


Manifold vacuum should be present at the air switch 


valve when the coolant temperature is lower than 160° F 


(71° C) (approximately) and should not be present if the 
coolant temperature is above 160° F (71° C) (approx- 


imately). If the coolant temperature is lower than 


160° F (71° C) and vacuum is not present, inspect the 
hose for air leaks and proper routing. Repair as neces- 


sary. If no fault is found. replace the valve. 


Replacement 


WARNING: Serious burns can result if hot coolant is 
not drained before removing the valve from the block. 


(1) Drain coolant from radiator. 


(2) Disconnect vacuum hoses. 


(3) Use open-end wrench to remo\·e val\·e from 


block. 


(4) Install replacement valve in block. 


(5) Connect vacuum hoses. 


(6) Install coolant and purge air from cooling sys- 
tem. Refer to Chapter lC-Cooling Systems. 


Downstream Air Injection Tube Replacement 


(1) Disconnect air delivery hose at check valve. 


NOTE: Remove check mlve ij it is to be reused. 


(2) Remove clamp connecting "downstream" air in- 
( 


jection tube to catalytic converter nipple. 


NOTE: It ·may be necessary to heat the joint for 
removal. 


(3) Attach injection tube to catalytic converter 
ipple. 


(4) Install check valve, if removed, and tighten with 
25 foot-pounds (34 )l'•m) torque minimum. 


EXHAUST SYSTEMS 1 K-13 


(5) Connect air delivery hose to cheek valve. 


(6) Install clamp to secure "downstream" air m- 


jection tube to catalytic converter nipple. Tighten clamp 


with 3 to 4 foot-pounds ( 4 to 5 N•m) torque. 


SPECIFICATIONS 


Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be us.I for checldng 1 pre-dghtened am. 


USA (ft.-lbs) 


Service 
Service 
In-Use 


Set-To 
Recheck 
Torque 
Torque 


Metric IN-ml 


Service 
Set-To 
Torque 


Service 
In-Use 
Recheck 
Torque 


Air Pump Mounting Screws ..... ..... ..... . .. . ..... . .... . . . ............... .... . . 
20 
15-22 
27 
20-30 
Air Injection Manifold Fittings 


Six-Cylinder Engine .. .... . .... . .. . . .......... . ....... ...... .. . . .. .. ........ .. . 
20 
15·22 
27 
20·27 
41-61 
Eight-Cylinder Engine ·. , ..................... ... ................ ....... ....... . 
38 
30-45 
52 


All Torque values given in foot-pounds and newton·m.iers with dry fits unless otherwise specified. 
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CATALYTIC CONVERTER 
SYSTEMS 
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Catalyst Replacement 1 K-14 
Conventional Oxidizing Catalytic ICOCJ Converter 1 K-13 
Dual Bad !CDC and TWCJ Monoillhlc-Type Converter lK-14 


GENERAL 


All CJ vehicles with four-cylinder engines utilize a 


pellet-type catalytic converter to reduce undesirable ex- 


haust gas emissions. Vehicles designated 49-State use a 


conventional oxidizing catalytic (COC) converter and ve- 


hicles designated :or sale in California use a three-way 


catalytic (TWC) converter. There is no scheduled 


maintenance required for either type converter. 
.\ COC pellet-cype catalytic converter is used with all 
six- and eight-cylinder engine exhaust systems except 


those used with CJ, Cherokee and Wagoneer vehicles 


with six-cylinder engines manufactured for sale in Cali- 


fornia. These \·ehicles use a dual bed (COC and TWC) 


monolithic-type converter with "downstream" air 


injection. 


CAUTION: The u.se of leaded fuel destroys catalytic 


converter.ci. 


All Jeep vehicles are designed for unleaded fuel and 
are equipped with a fuel filler neck restrictor that pre- 


Pa91 
61n1nl 
lK-13 
Three-Way Cat1lytlc (TWCJ Pell1t-Typ1 Converter 
lK-14 
Tools 
lK-16 


vents the insertion of the larger leaded fuel-filler hose 
nozzle. 


CONVENTIONAL OXIDIZING CATALYTIC (CDC) 


PELLET· TYPE CONVERTER 


The pellet-type conventional oxidizing (COC) con- 


verter contains beads of alumina coated with platinum 
and palladium catalyzing agents. Thousands of pellets 


are contained in a steel canister. A plug is provided in 


the converter to permit replacement of the pellets 


should they become ineffective. 


This type converter promotes the oxidation of in- 


completely burned fuel (HC) and carbon monoxide (C.0). 
The chemical process involved changes HC and CO into 
harmless carbon dioxide (C02) and water (H20) vapor 


before the exhaust gas is emitted into the atmosphere. 
The catalysts that cause the chemical changes are plati- 
num and palladium. 
With pellet-type COC converters, all exhaust gases 
flow through the catalytic converter. 


l K-14 
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The temperature inside ;;i converter is somewhat 


higher than the temperature of the exhaust gases when 


they are exhausted from the engine. Insulation in the 


pellet-type converter keeps the outside skin of the con- 


,·erter at approximately the same temperature as the 


muffler. Because of its larger mass, the converter stays 


hot much longer than the muffler. 


The steel catalytic converter body is designed to last 


the life of the vehicle. Excessive heat can result in bul- 


ging or other distortion, but excessive heat will not be 


the fault of the converter. A carburetor, air pump or 


ignition problem that permits unburned fuel to enter the 


converter will usually cause overheating. If a converter 


is heat-damaged, the carburetor, air pump, or ignition 
problem should be corrected at the same time the con- 


verter is replaced. All other components of the exhaust 


system should also be inspected for heat damage. 


THREE-WAY CATALYTIC ITWC) PELLET-TYPE CONVERTER 


This type converter utilizes rhodium . in addition to 
platinum and palladium as oxidizing agents. Rhodium is 


a catalyst for oxides of nitrogen (NOx) and changes it 
and carbon monoxide (CO) into nitrogen (Nz) and carbon 


dioxide ( COz). 


Operationally, as the air/ fuel mixture is leaned out, 
the converter efficiency for changing HC and CO is 


increased but is decreased for changing NOx. Enrichen- 


ing the mixture increases converter efficiency for chang- 


ing NOx but decreases it for HC and CO. For this reason, 


to optimize the simultaneous conversion of all three, the 


carburetor must provide an air/fuel mixture ratio of 
approximately 14.7:1 (fig. lK-14). This is the primary 


function of the C-± System that is used in conjunction 
with the Three-\Vay Catalytic (TWC) Converter. 


DUAL BED !CDC AND TWCJ MONOLITHIC-TYPE CONVERTER 


The dual bed monolithic-type converter used with six- 


cylinder engines is two converters in one container. The 


rear half is a conventional oxidizing catalytic (COC) 


connrter. The front half is a three-way catalytic (TWC) 


com·ener. 


As \\·ith the T\\'C pellet-type con\'erter \above!, main- 
taining high con\·ersion efficiency for this type con- 


verter requires that the carburetor provide an air/ fuel 


mixture ratio of approximately 1-±.7:1 (fig. lK-14). This 


is the primary function of the Feedback System used in 


conjunction with the con\·erter. 


CATALYST REPLACEMENT 


Dual Bed I CDC and TWCJ Monolithic-Type Converter 


This type converter is not serviceable. The entire unit 


must be replaced if defective. Remove by disconnecting 


the air injection tube and detaching converter from the 
front exhaust pipe and the muffler (or rear exhaust pipe, 


if equipped). Install replacement converter. 
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Rg. lK-14 Optimum Air/Fuel Ratio for Convenlon Efficiency 


CDC Pellet-Type Converter 


The pressed-in plug must be removed to replace the 


pellets. A replacement plug (fig. lK-15) is required to 


seal the converter after the pellets have been replaced. 
On-\·ehicle servicing is the only factory approved 
method of replacing pellets because catalytic converters 
are difficult to remove from most vehicles, especially 


after a large number of miles have accumulated, with- 
out damaging the converter assembly or exhaust 


connections. 
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Fig. 1 K-15 
COC Pellet-Type Converter Plug 


0 


.... 


The catalyst replacement tool includes an emptying 


and fill mechanism, a vacuum aspirator and two hand 


ools used fo r removal of the converter drain plug. The 
emptying and fill mechanism ciamps directly to the 


catalytic converter and consists of an air rnrbine >:ibra- 
tor unit and discharge-fill container. The vibrator in- 


duces a rotary motion to the catalytic converter case 


causing the catalyst pellets to flow out the drain port 


and into the attached container. 


An adapter is included to adapt the exchanger to the 


newer-type converters, which have an unthreaded 


(pressed-in) access plug. 
(1) Raise vehicle. 


(2) Clamp vacuum aspirator (part of Tool J-25077- 


01) on tailpipe outlet (fig. lK-16). 


(3) Connect air hose (80 psi minimum) to fitting on 


vacuum aspirator. 


NOTE: Vacuum aspimtor must be in operation prior to 


rerno1ring plug to prevent pellets from spilling out on 
shop floor. 


CAUTION: Use care to prevent damaging converter 
housing when rernoving plug. If the drain-fill hole can- 


not be sealed with the replacement plug, the converter 


must be replaced. 


( 4) Remove plug from bottom of converter with re- 


oval tools provided with Tool Kit J-25077-01. 


(5) Clamp container-vibrator unit (using . ..\.dapter J- 


25077-6) on converter 1fig. lK-17). 


(6) Remove air hose from vacuum aspirator. 


(7) Connect air hose (80 psi or .550 kPa minimum) to 
fitting on vibrator .. ..\.pproximately ten minutes is re- 
quired to empty pellets from com·erter. 


(8) Disconnect air hose, remo\·e container and dis- 


card pellets. 
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Fig. 1 K-16 
Vacuum Aspirator 
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Fig. 1 K-17 
Container-Unit Vibrator 


(9) Fill container with replacement peilets and at- 
tach to con \·erter. 
(10) Connect air hose (80 psi or 550 kPa minimum J to 
fitting on \·acuum aspirator. Pellets will be forced into 


converter and packed in place. 


NOTE: fr' 1lillf peilets /JflSS tflm uyh the cnn t·erter r111rl 
l //fn f/ie fWfjilf!!?. f/Je GOllL"!?l'fer is rfefectire 'llld /11'1/.~T fJe 


replucerl. 


(ll) When foll of pellets, remove container-vibrator 
unit from converter. Maintain air pressure at vacuum 
aspirator. 


( 12) P lug com·ener with replacement plug ! fig. ~h.- 
15). 


1 a1 T!1read 
~aew ::-:to bridge and 
po~i:: o n 


bridge in::: icie •)pe nin~. R~mo1·e sc::e'.\. -.1·irhout .ii ~;:;_i r::::\!; 


bridge position. 
( b 1 Insert sere\\" through washer and pi ug. 


(c1 Careful!>· thre:i.d scre11· into bridge J.nn 


ti ~hten suffic!e!!tl:-· to create :in ai r- ti~ht ~e:J. t. 
113) Disconnect air hose :·:om rittin~ on ·:acuum :lS- 


pirator. Rerr.01·e 1:acuum aspi:-:J.rnr :'rom tai:p:pe. L0-., 2 ~· 
1·ehicle. 


TWC Pallet-Type Cnnverter 


The T\VC pei!et-t>·pe con•:erter c:nal>·st is not :;;er- 
viceable. If the converter faiis to function. the compiete 


unit must be replaced. 
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This chapter is divided into three sections. The first 
section, General Information, contains descriptions of 
all instrumentation, theory of operation, test procedures 
and replacement procedures. The second section, Diag- 
nosis and Repair Simplification (DARS) Charts. con- 


tains pictorial guides for diagnosing instrumentation 
malfunctions. The third section, Specifications, contains 
specifications, instrument cluster illustrations. in- 
strument cluster and printed circuit board schematics 
and separate schematics for each gauge, meter and lamp 
circuit. 
Power plant instrumentation includes all instrument 


panel gauges. meters and lamps used to monitor the 


engine-related systems included in part one of this man- 


ual. Refer to Chapter :)C- Instrument Panels and Com- 


ponents for speedometer, odometer, clock, illumination 


lamps, turn signal indicator lamps and high beam in- 


dicator lamp. The instrumentation included in this 


chapter involves: ammeter. voltmeter, constant voltage 


regulator (CVRl, fuel gauge, oil pressure gauge. tach- 


ometer. and coolant te mperature gauge 1 fig. lL-1 and 
lL-2). These devices are all electrically operated. 


OPERATION 


Ammeter 


Ammeters are standard equipment for Cherokee, 
Wagoneer and Truck vehicles. They are not available for 


CJ vehicles. 
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Fig. l l-1 
CJ Instrumentation 
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1 L-2 
POWER PLANT INSTRUMENTATION 


FASTEN 
BELTS 
TEMPERATURE 
GAUGE 


CHECK ENGINE 


(CALIF.ONLY) 


OIL 


HIGH BEAM 


·' 


4-WHEEL DRIVE 
REMINDER LIGHT 


Fig. 1 L-2 
Cherokee-Wagonaar-Truck Instrumentation 


An ammeter is an instrument used to indicate the 
amount of current flowing from the battery (discharge) 
and alternator (charge). Whenever the electrical load 
caused by the vehicle electrical devices is greater than 


the alternator can supply, current flows from the bat- 
tery, and the ammeter indicates a discharge (-). When- 


ever alternator output is greater than the electrical load, 


the excess current is available to charge the battery, and 


the ammeter indicates a charge ( + ). If the battery is 
full y charged, the integral voltage regulator reduces al- 


ternator output to supply only enough for the vehicle 


electrical load. When this occurs, the ammeter indicates 


no charge. 
The ammeter is connected in series between the bat- 


tery and the alternator to indicate the current flow into 


and out of the battery. 


Voltmeter 


...\. voltmeter is standard equipment for CJ vehicles · 


only and is not available for other Jeep vehicles. The 


voltmeter indicates alternator output voltage. This pro- 


vides an indication of the charging system's ability to 
maintain the batter:: in a chari;ed condition. Continuous 


1:oltage indications in either the high or low red bands 
signify either improper regulation, a broken or slipping 


alternator drive belt, shorted alternator diode(s) or a 
defective battery. Low voltage indications in the green 
band are normal at idle or after prolonged engine starte"r 


motor operation. Continuous voltage indications in the 
low green band with the engine above idle speed signify 


faulty alternator operation. 


Constant Voltage Regulator [CVR] 


Several vehicle gauges are designed to operate on low 


voltage. The constant \·oltage :egulator 1CVR) provides 
approximately 5 volts for thi5 purpose. Battery voltage 


is supplied to the CVR. The C\"R contains a small heat- 


ing coil and thermostatically operated points. With bat- 
tery voltage applied to the CVR, the points vibrate at a 


rate that produces an average of 5 volts for the gauges. 
The CVR is an integral part of the fuel gauge for CJ 
vehicles and the coolant temperature gauge for Chero- 
kee, W agoneer and Truck vehicles. An external circuit is 


used to apply the CVR voltage to the other gauges. 


Fuel Gauge 


Fuel gauges for all vehicles operate on regulated volt- 
age provided by the constant ,·oltage regulator !CVRl. - 


The fuel gauge system consists of a gauge, a variable- 


resistance sending unit located in the fuel tank, appro- 


priate wiring and the CVR. 
The gauge pointer is attached to a bimetallic coil that 
responds to temperature changes. ...\. heating coil 


wrapped around the bimetallic coil provides heat that 


causes the bimetal to expand. Current flows from the 
CVR through the sending unit in the fuel tank to the 
heating coil. The sending unit has high resistance at low 
fuel level and very low resistance at high fuel level. 


Oil Pressure Gauge 


An oil pressure gauge is standard equipment for all 
Jeep vehicles. 


CJ Vehicles 


The oil pressure gauge system consists of an electro- 


magnetic-type gauge, a variable-resistance sending unit 
and appropriate wiring. Batcery \'Oltage is applied to 


two coils in the gauge. One coil is connected directly to 
ground. The other coil is connected to the sending unit. 
The \·ariable resistance in the 3 endin~ unit is controlled 


by the oil pressu:·e. Elect:-omagnetic fields expand 
around both coiis in the gauge. The pointer is iniluenced 
greater by the coil having the most current flow and the 


resulting more intense eiectromagne[ic field. 


Cherokee-Wagoneer-Truck 


The oii pressure gauge syste m consists of a gauge, a 
variable-resistance sending un'.t. appropria[e wiring arrd 


the constant voltage regu lator 1 CVRl. The gauge pointer 


is attached to a bimetallic str'.p that reacts to temper- 
ature changes. A heating coii wrapped around the bime- 


tallic coil provides heat that causes the bimetal to 
expand. Current flows from the CVR through the send- 


ing unit attached to the engine to the heating coil. 


Tachometer 


Tacho meters are optional instruments available for 
J \·ehicles only. 


Tachometers are wired in series between the ignition 


S\Vi tch terminal and the ignition coil negative terminal. 


The current flow through the coil is turned on and off by 
the ignition system and the tachometer integrates the 


interruptions. The engine rpm is directly proportional to 


the integrated voltage level. 


Coolant Temperature Gauge 


.-\. coolant temperature gauge is standard equipment 


for all \·ehicles. 
. .\ll temperature gauges operate on regulated voltage 
provided by the constant voltage regulator (CVR). The 


temperature gauge system consists of a gauge, a vari- 


able-resistance sending unit, appropriate wiring and the 


CVR. 


The gauge pointer is attached to a bimetallic coil that 


reacts to temperature changes. A heating coil wrapped 


around the bimetallic coil provides heat that causes the 


bimetal co expand. Current flows from the CVR through 


the sending unit attached to the engine to the heating 
coil. The sending unit has high resistance at low engine 
coolant temperature and very low resistance at high 


gine coolant temperature. 


Emission Maintenance Indicator Lamp 


The emission maintenance indicator lamp is used only 


\\·ith fou r-cylinder engine vehicles (CJ) manufactured 


for sale in California. This lamp is illuminated at 30,000 
miles t-i8 2SO km ) to indicate required service for the 


oxygen sensor ( C-i 
S~·stem). Refer to }faintenance 
-Chapter B and Exhaust Systems-lK for additional 
information 
. .\fter performing the service, the emission mainte- 


nance :S\\'itch must be reset by turning the reset screw on 


the swiccn body. The switch is located under the hood 


between :t":e upper and lower speedometer cables on the 


leit sicie ,£: he dash panel. Turn the spring loaded reset 


sere'.\. ,; :) ;J'.' 1Jximateiy L'-i turn counterclod;\\·ise to the 


reset cietent position. 


Check Engine Indicator Lamp 


This '.amp is used o n l~· \\'ith six-c>·linder engine ve- 


i1icles manufactured for sale in California. The lamp is 


ill uminated when the co mputerized emission control 


self-diagnostic s>·srem detects a fau lt. 
As a ouib and s:-·stem check, the lamp will illuminate 


: hen the ignition is turned to the ON position with the 
engine °'topped. 


The r'uei feedback s~·stem trouble code diagnosis 1s 


described in Fuel Systems-Chapter lJ. 
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INSTRUMENTATION DIAGNOSIS 


General 


Improper operation of electrical gauges or meters can 


be usually traced to either fa ulty electrical wiring conti- 
nuity (including printed circuit boards !, improperly cali- 
brated components or high resistance caused by loose or 
corroded connections. 


A common diagnostic procedure is to bypass a sus- 
pected component, wire, printed circuit, or connection 
with a jumper wire. If the gauge or meter functions 
normally with the jumper installed, the problem usually 
is within the bypassed printed circuit, wire, connection 
or component. 


Test Equipment 


Se\·eral gauge tests require the use of Universal 


Gauge Tester J-24538. This instrument provides a wide 


range of variable resistance. If the tester is not avail- 


able, a suitable substitute can be constructed with an 
accurate ohmmeter and a spare fuel gauge sending unit. 


(1) • .\ttach one ohmmeter test probe to sending un it 
terminal. 


(2) Attach other ohmmeter test probe to sending 
unit ground wire. 


(3) Refer to applicable Sending Unit Resistance 


(Ohms) chart for resistance \·alues that apply to gauge 
being tested. Charts are included in Specifications. To 


calibrate. move float arm and mark appropriate resist- 
ance values on sending unit case. 


(-1) Remo\·e ohmmeter probes . . .\teach jumper wire 


to sending unit terminal. Tes;:er is nO\\. calibrated anci 


ready for use. 


Printed Circuit Board Test 


The following procedure is used to locate suspected 
breaks or short circuits in the conducting foil. 


( ll Re;.;.o\·e instrument c'.uster fro:-:1 ·:ehicle and re- 


move ail buibs and gauges. Reier to Ins::-ument Cluste: 


Replaceme!:t :'or :-iroced ure. 


1 :2l Con nee:: one onmmere: test prooe to appiicab~2 
pin ter:7iina! for circuit to be :ested. T:·::.ce each circu:: 
from pin ;:erminal to bulb or 
:~auge ter:ninal in circui ;: 
\\·ith other test probe. 


::'-J'OTE: Sqr nh ;,1111eter 011 /nil' .,cr!le /IJ 'n IO nh ms ! 11wi 


::ern 111etu· :in1 11 "f'r'. 


t3l Test fo r conti nuit:-· at e::ich uncoated position :::-. 


circuit. Oh mmeter :;i10uld indicate ze:·o ohms at eac :-: 


posmon . . 


NOTE: When circuit tracing ... ;tarti11q ~1t the 111iddle of 
the circ11it will e{i 111 i11nte one ha(f of the circuit. 


(-i) Trace circuit leading away from bulb or gauge 
terminal to ground terminal pin or ground screw. 
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t 5 l Connect one ohmmeter probe to ground termi- 
nal pin and other probe to cluster metal case. Ohmmeter 


should indicate zero ohms. 


1 bJ Replace printed circuit board if ohmmeter in- 


dicate::; other than zero ohms on any test. 
t IJ Test for short circuits between circuits. \Vith 


probe connected to applicable pin for circuit to be tested, 


move other probe to all other pin terminals on cluster. 


Ohmmeter should indicate infinite resistance between 


circuits. 


Ammeter Diagnosis 


The accuracy of an ammeter may be determined by 
comparing indications with those of a test a.mmeter of 


knO\\·n accuracy. 


( 1) Turn ignition switch off. 


1 :2l Disconnect battery positive cable from terminal 
on starter motor solenoid. 


CAUTION: Test ammeter must be an actual ammeter, 


11ot a mltmeter with a calibrated ammeter scale. Con- 


11ecti11r; 1·nltrneter in serr.·es will destroy its internal 
cirrnitry. 


(3l Connect test ammeter in series between solenoid 
terminal and disconnected cable. 


( -1) Turn ignition switch to On position. Do not start 


engine. Turn headlamps on. Turn heater blower motor 


to high speed. 


15) Compare current flow (amps) indication of test 


ammeter with that of ammeter in vehicle. 


16) Turn headlamps and heater blower motor off. 


Start engine and operate at high idle. Compare current 


flo\\' I amps} indication of test ammeter with that of 


ammeter in vehicle. 


1 'i) Replace ammeter if current flow (amps) in- 


dications of vehicle ammeter and test ammeter vary 


more than calibration tolerance listed in Specifications. 


Voltmeter 


1 1J Connect test \'Oi tmeter oi kno\vn accuracy 
across hattery terminals. 


12 ) Turn ignition S\\'itch on. 


18J Compare voltage indication oi test \'Oltmeter 
with chat of voltmeter in vehicle. Replace rnl tmeter if 
\'OI tage indications vary more than calibration tolerance 


listed in Specifications. 


Fuel Gauge Diagnosis 


:\Io\·ement of the fue l in the tank can occur \\·hen 


dri\·ing up or down hills, driving on rough surfaces or by 


rapidly accelerating or braking. Erratic up and down 


motion of the fuel gauge sending unit float may tempo- 


rarily cause the fuel gauge pointer to fluctnate and 


indicate incorrectly. Ensure that these possibil.ties are 


considered before suspecting an actual abn6rmal condi- 


tion in the fuel level indicating system. 


Abnormal conditions all result from variac io~s of four 


basic malfunctions: 


•pointer does not move, 


• pointer mo\·es but indicates a fuel level t:-tat does not 
correspond with actual fuel level, 


•pointer mo\·es to top of scale and remains there, 


• pointer pulsates. 
Refer to DA.RS chart 1 for a systematic method of 


locating the causes of these abnormal conditions. Charts 
2 and :3 pro\·ide additional procedures that should be 


used only as directed in chart 1. 


Oil Pressure Gauge Diagnosis 


. .\.n oil pressure gauge malfunction can result in any 
one of the following conditions: 
•pointer does not move, 
•pointer moves but indicates an oil pressure that does 
not correspond with the actual oil pressure, 


•pointer moves to top of scale and remains there, 


•pointer pulsates. 
Refer to DA.RS chart -1 or 5 for a systematic method of 


locating the causes of these abnormal conditions. 


Calibration Test 
If an oil pressure gauge is suspected oi indicating 


pressure that does not correspond with the actual oil 
pressure, perform a calibration test before performing . · 


electrical diagnosis procedures in DARS chart 4 (CJ) or 5 


(Cherokee. Wagoneer and Truck). 


(1) Remo\·e sending unit from engine. Install T-fit- 


ting in sending unit threaded hole in engine. Connect 


sending unit to T-fitting. 


(2) Connect oil pressure test gauge to T-fitting. 


(3) Start engine. Compare pressure indicated on ve- 


hicle gauge with that on test gauge. Conduct comparison 


at idle and at higher engine speeds. If both gauge in- 


dications are same (within 10 percent), vehicle gauge is 


acceptable. If gauge is not within specification, perform 


gauge test as outlined in DARS chart 4 or 5. 


(-l) .Uter performing test. remove T-fitting, install 
sending unit and inspect for oil leaks. 


Tachometer Diagnosis 


Test the accuracy of a tachometer by corr.paring with 


rpm indications of a test tachometer of kno\vn accuracy. 


A service (TA.CH) terminal is located on the '.gnition coil 


connector (six- and eight-cylinder engines) :or the test 


tachometer connection. For four-cylinder engines. a 


service tachometer tTACHl cerminal is loca:ed acijacent 


to the ignition switch (BAT) connector on the distriburor 


cap. Refer to Chapter lG-[gnition Systems. Tachome- 


ters are not adjustable. Replace if defective. 
, 


NOTE: Some test tachometers may not be compatible \ 


1<rith the High Energy Ignition (HEIJ used with four- 


cylinder engines. Consult the manufacturer of the test 
tachometer if problems ari.~e. 
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Coolant Temperature Gauge Diagnosis 


Before performing a coolant temperature gauge diag- 


nosis, ensure the cooling system is functioning nor- 
mally. Overheating can be caused by low coolant level, 


restrictions, loose or broken drive belt(sJ, defective wa- 


ter pump or incorrect ignition timing. Undercooling can 


be caused by a stuck thermostat. Consider these possi- 


bilities before suspecting an actual malfunction in the 


coolant temperature indicating system. A coolant tem- 
perature gauge malfunction can result in any one of the 


following conditions: 


• pointer does not move, 
•pointer moves but indicates a coolant temperature 
that does not correspond with the actual coolant 
temperature, 


• pointer moves to top of scale and remains there, 


•pointer pulsates. 


Refer to DARS chart 6 for a systematic method of 


locating the causes of these abnormal conditions. Charts 


2 and 3 provide additional procedures that should be 


used only as directed in chart 6. 


INSTRUMENT CLUSTER REPLACEMENT 


J Vehicles 


Removal 


(1) Disconnect battery negative cable. 


(2) Disconnect speedometer cable from speed- 


ometer. 
(3) Remove four attaching nuts and pull cluster 


from mounting studs. 


( 4) .Note positions of all lamps . .Note wire colors for 


use during installation. 


(5) Remove gauge wires and lamps. 


Installation 


( l l Install gauge wires and lamps in cluster. 


(2) Position cluster on mounting studs and install 
attaching nuts. 


(3) Connect speedometer cable. 


(-!) Connect battery negative cable. 


( 5) Reset clock, if equipped. 


Cherokee-Wagoneer-Truck Vehicles 


am oval 


(1) Disconnect battery negative cable. 


(2) Remove cluster retaining screws. 


(3) Disconnect speedometer cable at cluster. 


(4) Disconnect cluster terminal pin plug by pulling 


straight off. 


(5) Disconnect four-terminal connector. 


(6) Tag ammeter wires for installation identi- 


fication. Disconnect ammeter wires. 


(7) Disconnect blower motor wiring connector. 


(8) Disconnect vacuum hoses from heater control. 


NOTE: Tag each hose according to its numbered l.oca- 
tion to ensure proper connection when installing cluster. 


(9) Remove heater control panel lamps. 


(10) Disconnect heater temperature control wire 


from lever. 


(11) Remove cluster assembly. 


lnstatlatlon 


(1) Connect wiring harness connectors and install 


lamps in heater control. 


(2) Connect heat'er temperature control wire to 
lever. 


(3) Connect vacuum hoses to heater control. 
(4) Connect cluster wire connectors. 


(5) Identify and install ammeter wires at original 


locations. If wires are reversed, ammeter will indicate in 
reverse (i.e., discharge instead of charge). 
(6) Connect speedometer cable. 


(7) Position cluster on instrument panel and install 
screws. 


(8) Connect battery negative cable. 


(9) Reset clock, if equipped. 


GAUGE REPLACEMENT 


Ammeter-Cherokee-Wagoneer-Truck Vehicles 


(1 ) Remove cluster. 


(2) Remove printed circuit board and gauge assem- 
bly from bezel. 


(3) Remove mask from oil pressure gauge and 


ammeter. 


CAUTION: Use care to prevent scratching paint on 


ilta.~k. 


(4) Remove attaching nuts and remove ammeter. 


(5) Install replacement ammeter and tighten nuts. 


(6) Install mask and screws. 
(7) Install printed circuit board and gauge assembly 


on bezel. 


(8) Install cluster. 


(9) Test ammeter for proper operation. 
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Voltmeter-CJ Vehicles 


(1) Disconnect illumination lamp and wire con- 
nectors. Note wire locations for instailation identi- 


fication. 


(2) Remove retaining nuts and bracket behind in- 


strument panel. 


(3) Remove gauge from instrument panel. 


( 4) Position replacement gauge in instrument panel 


opening. 


(5) Install bracket and nuts. 


(6) Connect wires to original locations and install 


lamp. 


(7) Test voltmeter for proper operation. 


Fuel Gauge-CJ Vehicles 


(1) Remove cluster. 


(2) Carefully uncrimp lip of outer bezel. Remove 


outer bezel, glass and glass retaining bezel. 


(3) Remove attaching screws from speedometer 
housing. Remove speedometer and face plate assembly. 
(4) Remove attaching nuts and remove insulator 


and fuel gauge. 


NOTE: It may be necessary to carefully move I.amp 
guard aside. 


(5) Install replacement fuel gauge, insulator and 
attaching nuts. Place toothed lockwasher on A-terminal. 
Ensure gauge is properly centered in face plate opening, 


then tighten nuts. 


(6l Inspect al! lamp guards for correct position. In- 


stall speedometer and face plate assembly. Install at- 


taching screws and washers. 


(7) Examine glass for fingerprints and debris.Clean 


as necessary. 


(8) Install glass. glass retaining bezel and outer be- 


zel. Crimp outer bezel lip four places. 


(9) Install cluster. 


(lOl Check fuel gauge for proper operation. 


Fuel Gauge-Cherokee-Wagoneer-Truck Vehicles 


(1) Remove cluster. 


12) Remove printed circuit board and gauge assem- 


bly from bezel. 


(3l Remove mask fro m fuel gauge and coolant tern- 


perar:.:re gauge. 


r ··~ 


CAUTION: Use care to pren:nt scratching pai1it on 


mnsk. 


(4) Remove attaching nuts and remove fuel gauge. 
(5) Install replacement fuel gauge and tighten nuts. 


(6) Install mask and screws. 


(7) Install printed circuit board and gauge assembly 


on bezel. 


(8) Install cluster. 


(9) Test fuel gauge for proper operation. 


Oil Pressure Gauge-CJ Vehicles 


(1) Remove illumination lamp and disconnect wire 
connectors. 


(2) Remove retaining nuts and bracket behind in- 


strument panel. 


(3) Remove gauge from instrument panel. 


(4) Position replacement gauge in instrument panel 


opening. 


(5) Install bracket and nuts. 


(6) Connect wires and install lamp. 


(7) Test oil pressure gauge for proper operation. 


Oil Pressure Gauge-Cherokee-Wagoneer-Truck Vehicles 


(1) Remove cluster. 


(2) Remove printed circuit board and gauge assem- 


bly from bezel. 


(3) Remove mask from oil pressure gauge and 
ammeter. 


CAUTION: Use care to prerent scratching paint on 


mask. 


( 4) Remove attaching nuts and remove oil pressure 


gauge. 


(5) Install replacement oil pressure gauge and 
tighten nuts. 


(6) Install mask and screws. 
(7) Install printed circuit board and gauge assembly 
on bezel. 


(8) Install cluster. 


(9) Test oil pressure gauge r'or proper operation. 


Tachometer-CJ Vehicles 


(1) Disconnect following wires. 


(a) Black ground wire. 


(bl Orange illumination lamp wire. 


(c) Red and red with tracer wires (six-cylinde: 


engines ) or three-terminal connector • :"o ur- ,~ :: l inde: 
engines!. 


(2l Remove screw and retaining cup. 


(3) Remove tachometer from instrument panel. 


NOTE: It is possible to start engine with tachometer 


removed. With jumper wire. connect harness wires to- 


gether that were originally connected to tachometer. 


( 4 l Install replacement tachometer, cup and screw. 


( 5) Connect wire connectors and ground wires. 


( 6 l Test tachometer for proper operation. 


Coolant Temperature Gauge-CJ Vehicles 


(1 l Remove cluster. 


(2l Carefully uncrimp lip of outer bezel. Remove 


outer bezel, glass and glass retaining bezel. 


(3l Remove attaching screws from speedometer 
housing. Remove speedometer and face plate assembly. 


(4) Remove attaching nuts and remove insulator 


and coolant temperature gauge. 


NOTE: I t may be necessary to carefully move /,amp 


r;uarri uside. 


(5) Install replacement gauge, insulator and attach- 


ing nuts. Place toothed lockwasher on S-terminal. En- 


sure gauge is properly centered in face plate opening, 


then tighten nuts. 


( 6) Inspect all lamp guards for correct position. In- 


stall speedometer and face plate assembly. Install at- 
taching screws and washers. 


(7) Examine glass for fingerprints and debris. 
Clean as necessary. 


(8) Install glass, glass retaining bezel and outer be- 


zel. Crimp outer bezel four places. 


(9) Install cluster. 


( 101 Test coolant temperature gauge for proper 


oper ation. 


Coolant 
Tempera_ture Gauge-Cherokee-Wagoneer-Truck 
Vehicles 


( 1) Remove cluster. 


' :2 l Remove printed circuit board and gauge assem- 


bly :'rom bezel. 


1:;1 Remo\·e mask fro m fuel gauge and coolant tem- 


per:u:..ire gauge. 


CAL'"TION: Cse care to prevent scratching paint on 


1iWS k. 


1-i 1 Remo\·e attaching nuts and remove coolant tem- 


perat:..::-e gauge. 


15 1 Install :-eptacement gauge and tighten nuts. 


1o1 Ins tail ;nask and screws. 


1 7l Install printed circuit board and gauge assembly 
on bezel. 


1Sl Install cluster. 


\ 9 l Test coolant temperature gauge for proper 


operation. 
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PRINTED CIRCUIT BOARD REPLACEMENT 


Only Cherokee, Wagoneer and Truck vehicles are 
equipped with a printed circuit board. CJ \·ehicles h<l':e 


con\·entional wiring for all gauges, meters and cluster 


illumination tamps. 


Removal 


(1) Remo\·e instrument cluster. 


( 2) Remo\·e radio noise suppressor 1 connector strip 
if not equipped with radio). 


(3) Remove all illumination lamps from clust er. 


Twist counterclockwise to remove. 


( 4) Remo\·e printed 
circuit board 
and gauge 
assembly. 


(5) Remo\·e retaining nuts from ammeter and oil 


pressure gauge. 
J 


16) Lift ammeter. oil pressure gauge and plate out _ 


of cluster as assembly. 


(7) Remove retaining nuts from fuel and coolant 


temperature gauges. Remove large ground screw from 
printed circuit board above speedometer. 


(8) Remove speedometer, fuel gauge, and coolant 


temperature gauge as assembly. 


Installation 


(1) Install printed circuit board. Ensure blue illumi- 
nation lamp diffusers are correctly positioned. Install 
ground screw and gauge retaining nuts. 


!2) Install ammeter and oil pressure gauge assem- 
bly on circuit board. Ensure blue lamp diffuser is cor- 


rectly positioned. Install retaining nuts. Stamped nuts 


are used for oil pressure gauge. Plain nuts and lock- 


washers ar e used for ammeter. 


(3) Examine gauge lenses for fingerprints and 
debris. Clean as necessary. 


(4) Install printed circuit board and gauge assembly 
on bezel. 


(5) Install illumination lamps. 


(6) Install radio noise suppressor or .:onnector st:-'.p. 


1 7) Install cluster. 


ISl Test ail gauges and l:J.mps for pr :> ~e r operation. 


CONSTANT VOLTAGE REGULATOR !CVR) REPLACEMENT 


CJ Vehicles 


The CVR '.s contained in the fuei ~auge '.lousing. I:' :'.'le 


CVR is defec:i1:e. :eptace the r'ue! gauge. 


Cherokee-Wagoneer-Truck Vehicles 


The CVR is contained in the coolant temperature 
gauge housing. If the CVR is defective. replace the cool- 
ant temperature gauge. 
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DIAGNOSIS AND REPAIR 
SIMPLIFICATION (DARS) 
CHARTS 


Paga 


Coolant Temperature Gauge Not Functioning Property ll-33 
Fuel Gauge Not Functioning Properly 1 L-9 
Fuel Gauge and Coolant Temperature Gauge Both Malfunction ll-20 
Gauge Fuse Blown 1 L-18 


Page 


011 Pressure Gauge Not Functioning Properly 
!Cherokaa-Wagonaar-Truck Only) 1 L-27 


011 Pressure Gauge Not Functioning Properly (CJJ ll-22 
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Note: Refer to Chapter A - General Information for details on how to use this OARS chart. 


Chart 1 


STEP 
SEQUENCE 
RESULT 


• NOTE POSITION OF 
FUEL GAUGE POINTER 
e TURN IGNITION ON ANO 
WAIT 2 MINUTES FOR 
GAUGE TO WARM UP 
e OBSERVE POINTER 


0 
0 


BEFORE STARTING TEST: 


ENGINE MUST BE WARM 


FUEL TANK MUST BE 
NEITHER COMPLETELY FULL 
NOR COMPLETELY EMPTY 


OBSERVE 
TEMPERATURE 
GAUGE 


POINTER DOES 
NOT MOVE 


POINTER 
MOVES 


POINTER MOVES 
TO MAXIMUM 
ANO STAYS 


POINTER PULSATES 
MORE THAN WIDTH 
OF POINTER 


CHECK 3-AMP FUSE 


AT FUSE PANEL 
®- 
----..,....~GO TO 
CHART2 
STEP 1 


FUSE BLOWN 
0-- 


FUSE NOT BLOWN 


TEMPERATURE 


GAUGE POINTER 
DOES NOT MOVE 
~,/ : ___ 
C_J ___ 
....,1r-1•~~~i~T3 


VEHICLES ;o 


TEMPERATURE 
GAUGE POINTER 


INDICATES PROPERLY 


CHEROKEE 0 
WAGONEER_ ...... _ 
. 


TRUCK 
VEHICLES 


80311A 
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STEP 
SEQUENCE 
Chart 1 


RESULT ( 


0 


•REMOVE CLUSTER 


•LEAVE INSTRUMENT 
LEADS ATTACHED 


-- 


CHECK GAUGE 
NUTS FOR 
LOOSENESS 
ANO CORROSION 


VOLTAGE 
LOCATE AND 
NOT PRESENT 
REPAIR FAULT 
IN JUMPER STRAP 
§---__...._ 
CONNECT JUMPER WIRE 
BETWEEN CLUSTER 
CASE ANO INSTRU- 
MENT PANEL 
CHECK FOR 
VOLTAGE 


-- 


PRESENCE OF 
PRESENT 
VOLTAGE AT 
GAUGE INPUT 


•GROUND 
SENDING UNIT 
TERMINAL 
OF GAUGE 


POINTER MOVES 


0-e,~ 


POINTER DOES 
NOT MOVE 
REPLA CE 
GAUGE 


LOCATE AND REPAIR 
8 
OPEN CIRCUIT IN 
-------------------;...- STOP 
SENDING UNIT WIRE 


803 11 8 
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SEQUENCE 
Chart 1 
RESULT 


eREMOVE CLUSTER 
•Do NOT DISCONNECT INSTRUMENT 
CLUSTER WIRING CONNECTOR 


• 
GROUND SENDING UNIT 
TERMINAL OF GAUGE 
- 


•GROUND FUEL 
GAUGE PIN TERMINAL ·-- 


ON Cl RCUIT BOARD 


~CHECK 
~ 
GROUND STRAP 


eBROKEN 
eMISSING 
$CORRODED 
•scREWS LOOSE. MISSING 


REPAIR 
GROUND 


- 


POINTER DROPS 
FROM MAXIMUM 


POINTER REMAINS 
AT MAXIMUM 


@-""~Te 
CIRCUITBOARO 
1 0 


VOLTAGE PRESENT 


~ 
D~ 
"\ 


POINTER MOVES. 


POINTER DOES 
NOT MOVE 


® 
. 


POINTER MOVES 


~ 


. 


POINTER DOES 
NOT MOVE 


@ \ 


\ 
. ::::V 
\ 


,.-- 
.:~ 


REPLACE 
GAUGE 
0 
REPAIR OPEN 
CIRCUIT IN SENDING 
UNIT WIRE g 


REPLACE 


CIRCUIT 


BOARD 
® 


GROUN D 
NOT OK 


GROUND OK 


8 


8 


1·8 
~· ---.!...-$ 


d0311 C 
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STEP 


DISCONNECT SENDING UNIT 
WIRE FROM SENDING UNIT 


•OBSERVE T EMPERATURE GAUGE 


TEMPERATURE 
GAUGE 
POINTER IS AT 
MAXIMUM 


TEMPERATURE 
GAUGE 
POINTER 
INDICATES 
NORMALLY 


SEQUENCE 


POINTER DROPS 
FROM MAXIMUM 


Chart 1 


RESULT { ' 


~-~G 


POINTER REMAINS 
AT MAXIMUM 


- ·-® .· . 
:@:: 
·: ~ :~ 


GAUGE INDICATIONS 
NOT ACCURATE 
AT EACH OHM SETTING 


GAUGE INDICATIONS 
ACCURATE AT 
EACH OHM SETTING 


CONNECT ONE TESTER 
LEAD TO GROUND 
ANO ONE 
LEAD TO SENDING 
UNIT WIRE 
e TURN IGNITION ON 
e ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 
UNff RESISTANCE 
REQUIREMENTS CHART. 


OBSERVE FUEL 
GAUGE INDICATION AT 
EACH OHM SETTING. 


REPAIR CLUSTER GROUND 
OR REPLACE CVR 


REPLACE FUEL GAUGE 


803110 


STEP 


CHECK FUEL 
TANK FOR 
DEFORMATION 


CHECK SENDING UNIT AND 
TANK FOR LOOSE SOLDER 


DISCONNECT 
BATTERY 
NEGATIVE CABLE 


~~ 
( · ~ 


(- ) 


SEQUENCE 


POWER PLANT INSTRUMENTATION 
ll-13 


Chart 1 
RESULT 
@)1---.-...-0 


FUEL TANK 
NOT DEFORMED 


FUEL TANK 
DEFORMED 


NO LOOSE 
SOLDER 


LOOSE 
SOLDER 
PRESENT 


REMOVE INSTRUMENT 
CLUSTER. DO NOT 
DISCONNECT WI RE 
HARNESS 


REPAIR 
OR 
REPLACE 
FUEL TANK 


i------.... 8 


REPLACE 
SENDING 
UNIT 


REMOVE 
LOOSE 
SOLDER 


PO IN TER 
REMAINS AT 
MAXIMUM 


"g_ -- 


~ 
REPAIR INSTRUMENT ------------------...;..~ 
v 
GROUND PANEL 


80311E 


1 L-14 
POWER PLANT INSTRUMENTATION 


STEP 


DISCONNECT 
SENDING UNIT WIRE 
FROM CLUSTER 


e TURN IGNITION SWITCH ON 


• ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 
UNIT RESISTANCE 
CHART. OBSERVE 
FUEL GAUGE 
INDICATION AT EACH 
OHM SETTING. 


SEQUENCE 


POINTER DROPS 
FROM MAXIMUM 


POINTER REMAINS 
AT MAXIMUM 


GAUGE INDICATIONS 
NOT ACCURATE AT 
EACH OHM SETTING 


GAUGE INDICATIONS 
ACCURATE AT EACH 
OHM SETTING 


REPAIR OR REPLACE 
SENDING UNIT WI RE 


REPLACE GAUGE 
{CJ) 


REPLACE CIRCUIT BOARD 


{CHEROKEE, WAGONEER, 
TRUCK) 


Chart 1 


RESULT 


CJ 


CHEROKEE 


WAGONEER 
TRUCK 
1----...._8 


REPLACE 
SENDING 
UNIT 


80311F 


( 


TEP 


CONNECT JUMPER 


WIRE IN SERIES 
WITH 3 AMP 
FUSE BETWEEN 
BATTERY 
VOLTAGE 
ANO GAUGE 


I-TERMINAL 


DISCONNECT 
BATTERY 
NEGATIVE CABLE 


CONNECT ONE 


TESTER LEAD 


TO FUEL 
GAUGE SENDING 


UNIT 


TERMINAL ANO 


OTHER LEAD 


TO GROUND 


POWER PLANT INSTRUMENTATION 
ll-15 


SEQUENCE 


REMOVE INSTRUMENT CLUSTER 


ANO DISCONNECT 


INSTRUMENT WIRES 


CHECK GAUGE NUTS 


FOR CORROSION. REPLACE 
IF NECESSARY ANO 
TIGHTEN 


(§--· 


GAUGE INDICAT IONS 


ACCURATE 


AT EACH OHM SETTING 


RE?l~CE SENDING 
UNIT WIRE 


Chart 1 


RESULT 


®----___.._e 


GAUGE INDICATIONS 


NOT OBTAINED 


AT EACH OHM SETTING 


~ 
ALL INDICATIONS 
• ~ 
. 


E);---~.,..HIGH OR ALL --------------i-·-w 


~~~~~~~i;::~:~ACH 
~;;;:;~~;;;l::s 
8TQP 
OHM SETTING 
SOME 
ACCURATE 
REPLACE GAUGE 


80311G 


ll-16 
POWER PLANT INSTRUMENTATION 


STEP 


CONNECT ONE 
TESTER LEAD 
TO FUEL 
GAUGE SENDING 
UNIT PIN 
TERMINAL AND 
OTHER LEAD 
TO GROUND 


SEQUENCE 


REMOVE INSTRUMENT CLUSTER 
ANO DISCONNECT 


DISCONNECT 
BATTERY 
NEGATIVE CABLE 


INSTRUMENT WIRE HARNESS 


~~~~~ 


CONNECT JUMPER 
WIRE IN SERIES WITH 
3 AMP FUSE BETWEEN 
BATTERY VOLTAGE ANO 
IGNITION FEED PIN TERMINAL 


l•l•b._ 


§--- 


GAUGE INDICATIONS ACCURATE 
AT EACH OHM SETTING 


REPEAT TEST WITH LEAD 


CHECK GAUGE NUTS 
FOR CORROSION. REPLACE 
IF NECESSARY ANO 
TIGHTEN 


CONNECT JUMPER WIRE 
FROM CLUSTER CASE TO 
GROUND 


GAUGE INDICATIONS 
ACCURATE AT EACH 
@--- 
MOVED FROM PIN TERMINAL 
OHM SETTING 
TO GAUGES- TERMINAL 


GAUGE INDICATIONS 
NOT OBTAINED 
AT EACH OHM SETTING 


GAUGE 
INDICATIONS . 


NOT ACCURATE 
@ 


AT EACH OHM 
ALL INDICATIONS 
SETTING 
HIGH OR ALL 
INDICATIONS LOW 


GAUGE INDICATIONS 
NOT ACCURATE AT EACH 
SOME INDICATIONS 
OHM SETTING 
HIGH OR LOW, 
SOME 
ACCURATE 


REPLACE GAUGE 


Chart 1 
RESULT 


e 
·e 
Is 


803llH 


REPLACE 
CIRCUIT 
BOARD 


SEQUENCE 


POWEH PLANT INSTRUMENTATION 
1 L-17 


Chart 1 


RESULT 


i;---~-8 


~ 
/~ 
8 
--~ 
'- 
i-'. 
ei 
, 
'll------------....-G 


REPLACE 
D 


1 


j 
/ 
0 
GAUGE 
~, 


w 
CONNECT OHMMETER L ::OADS TO GAUGE INPUT 
~ 
TERMINAL A ND GAUGE SENDING UNIT TERMINAL 


eCOMPARE OHMMETER 
INDICATIONS WITH VALUES LISTED 


IN GAUGE RESISTANCE CHART 


-------i 


OHMMETER 


§ 
i----------.--8 


GAUGE 
REPLACE 
RESISTANCE 
CVR 


CORRECT 


@ 
g 


GAUGE 
REPLACE 
RESISTANCE 
GAUGE 
INCORRECT 


8031 lJ 


1L·18 
POWER PLANT INSTRUMENTATION 


PROBLEM: GAUGE FUSE BJ.OWN 
Chart 2 


STEP 


- 
. 


SEQUENCE 
RESULT 


CONNECT 
§ 
e 
0 


SHORT 
SHORT NOT 
TESTER 
J-8681 
INDICATED 
e 
SHORT 
INDICATED 


~CHECKFOR 
"o/ 
INTERMITTENT SHORT 


•RED IGNITION WIRE TO GAUGES 
SHORT 
REPAIR AS 
INDICATED 
NECESSARY 


DISCONNECT INSTRUMENT 
~ r: 


WIRE HARNESS CONNECTOR 
FROM PRINTED CIRCUIT SOARD 
(CHEROKEE, WAGONEER, TRUCK) 
OR FROM GAUGES (CJ) 
~ 
CHECK FOR SHORT 
"o/ AT GAUGE FUSE 


C±> SH~~ 
CHEROKEE ! 


~~~i~~ IN§DICATE[D 
~~g:EERrv 


NEGATIVE OK 
CABLE 


SHORT NOT 
CJ 
ft 


INDICATED 
v 


80312A 


oTEP 


CHECK WIRING WITH SHORT 
TESTER TO FINO SHORT 


~~~ECK 
CIRCUIT BOARD 
~OR 
OBVIOUS DAMAGE 


-- 
- 
. 
. 
~ 


CHECK INSTRUMENT CLUSTER 
AND INDIVIDUAL GAUGES FOR 
OBVIOUS DAMAGE 
. 


SEQUENCE 


POWER PLANT INSTRUMENTATION 
1 L-19 


Chart 2 
RESULT 


REPLACE SHORTED 
WI RE HARNESS 


Cl RCUIT BOARD 
NOT DAMAGED 
REPLACE CVR 
®--1 1--,.._p.-8 


CIRCUIT BOARD 
DAMAGED 


DAMAGE 
NOT EVIDENT 


DAMAGE 
EVIDENT 


DETERMINE CAUSE OF 
DAMAGE: CVR OR 
GAUGE FAUL TY 


REPLACE CIRCUIT 
BOARD AND 
FAULTY COMPONENT 


}..----..;.....8 


REPLACE CVR 


REPLACE 
DAMAGED 
COMPONENT 


8 031 2 9 


ll-20 
POWER PLANT INSTRUMENTATION 


STEP 


CONNECT VOLTMETER TO 
INPUT SIDE OF 3-AMP GAUGE 
FUSE AND TO GROUND 


SEQUENCE 


RECORD 
VOLTMETER 
INDICATION 


Chart 3 


RESULT 


TURN IGNITION SWITCH ON 


0 


CONNECT VOLTMETER 
TO IGNITION FEED WI RE 
FEMALE CONNECTOR 


[ 


IN INSTRUMENT WIRE 
HARNESS CONNECTOR 
AND TO GOOD GROUND . (£) 


CONNECT 


· BATTERY 
NEGATIVE 
CABLE 


-- 


• 
JUMPER WIRE BETWEEN CLUSTER 


• CASE AND GROUND 
• 
JUMPER WIRE IN SERIES WITH A 
3-AMP FUSE BETWEEN BATTERY 
VOLTAGE SOURCE AND IGNITION 
FEED PIN TERMINAL ON CLUSTER 
• 
VOLTMETER LEAD TO CVR 
INPUT TERMINAL 
• 
VOLTMETER LEAD TO GROUND 


e VOLTMETER e 
INDICATION 
DIFFERENT 
FROM STEP 1 


eVOLTMETER 


SAME AS 
STEP 1 


CHEROKEE 
0 


WAGONEER 
TRUCK 
CJ---- 


e VOLTMETER 
9 


k~~~~110N 1 
STEP 1 


eVOLTMETER 
INDICATION 
0 
DIFFERENT 
I 
FROM STEP 1 


80313A 


POWER PLANT INSTRUMENTATION 
1 L-21 


TEP 
SEQUENCE 
Chart 3 
RESULT 


0 
r 


0 


CHECK RADIO NOISE 
SUPPRESSOR OR 


·CONNECTOR STRIP 
FOR PROPER 
ATTACHMENT 


REPLACE 
CVR 


REPLACE 
CVR 
(INTEGRAL WITH 
TEMPERATURE 
GAUGE) 


USING SAME 
TEST SET-UP 
AS STEP 4, 
MOVE VOLTMETER 
CONNECTOR FROM 
CVR TERMINAL 
TO RADIO NOISE SUPPRESSOR 
OR CONNECTOR STRIP 
OUTPUT TERMINAL 


(INTEGRAL WITH 
FUEL GAUGE) 


VOLTMETER 
INDICATION---+~ 
SAME AS 
STEP 1 


VOLTMETER 
INDICATION 
DIFFERENT ---i-~ 
FROM 
STEP 1 


0 


REPLACE 
8 
CIRCUIT __________________ 
..,._~ SiOP 


BOARD 


0 


REPLACE 
8 
RADIO NOISE 
SUPPRESSOR 
------------------- STOP 


. OR CONNECTOR 
STRIP 


303138 


ll-22 
POWER PLANT INSTRUMENTATION 


Chart 4 


STEP 
SEQUENCE 
RESULT 


e NOTE POSITION OIL 
PRESSURE GAUGE POINTER 
e START ENGINE 
e OBSERVE POINTER 


0 0 


BEFORE STARTING TEST: 


OIL PAN MUST BE 
FILLED TO SPECIFICATION 
0 


FUEL TANK MUST BE 
NEITHER COMPLETELY FULL 
NOR COMPLETELY EMPTY 


POINTER DOES 
NOT MOVE 


POINTER 
MOVES 


POINTER MOVES 
TO MAXIMUM 
AND STAYS 


NOTE: Indicated Oil Pressure Observed from Driver's Seat · 


e OBSERVE 
FUEL 
GAUGE 
0 
1·0 


FUEL GAUGE 
POINTER DOES 
NOT MOVE 


FUEL GAUGE 0 


POINTER 
0 
INDICATES 
PROPERLY 


CHECK 3-AMP FUSE 
AT FUSE PANEL 
® 


GOTO 


STEP 1 
_ 
__,._I. 
CHART2 


FUSE BLOWN 


FUSE NOT BLOWN 
,_ ___ ....._.8 


LOCATE AND REPAIR 
FAULT IN IGNITION 
FEED TO INSTRUMENTS 


80Jl4A 


0 


e REMOVE OIL PRESSURE GAUGE 
e LEAVE GAUGE WIRES 
CONNECTED 


~ 
-L.. -- 


CONNECT JUMPER 
WIRE FROM GAUGE 
GROUND STUD TO 
GOOD BODY GROUND 


eBROKEN 


eMISSING 


eCORRODED 


CHEC K 


GROUND 
STRAP 


escREW LOOSE, MISSING 


SEQUENCE 


CHECK FOR PRESENCE 
OF VOLTAGE AT 
GAUGE I-TERMINAL 


TURN 
IGNITION 
ON 


POWER PLANT INSTRUMENnTIOH 
1 L-23 


Chart 4 


RESULT 


VOLTAGE 
~ov- 
~ 
NOT PRESENT~ 1--------8 


VOLTAGE 
PRESENT 


POINTER MOVES 


POINTER DOES 
NOT MOVE 


LOCATE AND REPAIR 
FAULT IN IGNITION 
FEED TO OIL PRESSURE 
Q 
GAUGE 
@ __ 
__..._,. 


-----8 


LOCATE ANO 
REPAIR OPEN 
IN SENDING UNIT 
CIRCUIT 
---0----8 


REPLACE 
GAUGE 
-0 
GROUND 
NOT OK -0 
GROUND OK 


803148 


1 L-24 
POWER PLANT INSTRUMENTATION 


STEP 


0 


~REPAIR 
'U 
GROUND 


START 
ENGINE 


SEQUENCE 
Chart 4 
RESULT 


POINTER 
8 
DROPS 
________ 
...... _ 
STOP 
FROM 
MAXIMUM 


POINTER 
e 
REMAINS 
---------;...,. 
1 
1 
AT MAXIMUM 


POINTER DROPS 
FROM MAXIMUM 


POINTER REMAINS 
AT MAXIMUM 


-~o 


I ©_® ... ~ 


CONNECT ONE TESTER 
LEAD TO GROUND 
I 
AND ONE 


LEAD TO SENDING 


UNIT WIRE 


e TURN IGNITION SWITCH ON 


•ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 
UNIT RESISTANCE 
CHART. OBSERVE 
GAUGE INDICATION 
AT EACH OHM SETTING 


GAUGE INDICATIONS ®- 
NOT ACCURATE 
0 ~ 
REPLACE GAUGE 
AT EACH OHM SETTING 


ACCURATE 
REPLACE 
GAUGE INDICATIONS @- 


AT EACH OHM SETTING 
SENDING UNIT 
i----__;....-8 
1-------r-8 


803l4C 


TEP 


DISCONNECT 
SENDING UNIT 
WIRE 


POWEH PLANT INSTRUMENTATION 
ll-25 


DISCONNECT 
SENDING UNIT 
WIRE FROM GAUGE 


SEQUENCE 


POINTER 
DROPS FROM 
MAXIMUM 


POINTER 
REMAINS 
AT MAXIMUM 


REPLACE 


SENDING 
UNIT 
WIRE 


REPLACE 
GAUGE 


~...-@ 
· d 
CONNECT ONE TESTER 


LEAD TO GROUND 
"==="~ 
ANO ONE 


LEAD TO SENDING 
UNIT WIRE 


e TURN IGNITION SWITCH ON 
e ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 
UNIT RESISTANCE 


REQUIREMENTS CHART. 
OBSERVE GAUGE 
INDICATION AT 
EACH OHM SETTING. 


GAUGE INDICATIONS 


NOT ACCURATE AT EACH 


OHM SETTING 


GAUGE INDICATIONS 
ACCURATE AT 


EACH OHM SETTING 


REPLACE 
SENDING 
UNIT 


Chart 4 


RESULT 


803140 


1 L-26 
POWER PLANT INSTRUMENTATION 


STEP 


CONNECT JUMPER 


DISCONNECT 
BATTERY 
NEGATIVE CABLE 


(-) 


WIRE IN SERIES WITH 
3 AMP FUSE BETWEEN 
BATTERY VOLTAGE AND 
GAUGE I-TERMINAL 
STUD 


CONNECT ONE 
TESTER LEAD 
TO OIL PRESSURE 


GAUGE SENDING 
UNITS-TERMINAL 


STUD A ND 
OTH ER LEAD 


TO GROUND 


SEQUENCE 


REMOVE GAUGE AND 
DISCDNN~CT WIRES 


CHECK 
TERMINAL 
STUDS FOR 
CORROSION 


Chart 4 
RESULT 


GAUGE INDICATIONS @-K 
REPLACE SE~ING 0· 
• 
8TQP 
NOT OBTAINED 
----------;..... 
AT EACH OHM SETTING 
UNIT WIRE 


~~~~~~~~!CATIONS @----~ 
REPLACE ~ t--------_,..-8TQp 
AT EACH OHM SETTING 
' 
WIRE TO 


" I" 


GAUGE INDICATIONS 
NOT ACCURATE AT 
EACH OHM SETTING 


TERMINAL 


@----~~· 0-----....._.8 


8031 4 E 


,,.,. 


POWER PLANT INSTRUMENTATION 
l L-27 


Chart 5 


STEP 
SEQUENCE 
RESULT 


e NOTE POSITION OF OIL 
e START ENGINE AND 
e OBSERVE POINTER 
PRESSURE GAUGE POINTER 
WAIT 2 MINUTES FOR 
GAUGE TO WARM UP 


BEFORE STARTING TEST: 


~OIL 
PAN MUST BE FILLED 
o/ 
TO SPECIFICATION 


FUEL TANK MUST BE 
NEITHER COMPLETELY FULL 
NOR COMPLETELY EMPTY 


e OBSERVE 
FUEL 
GAUGE 


POINTER DOES 
NOT MOVE 


POINTER 
MOVES 


POINTER MOVES 
TO MAXIMUM 
ANO STAYS 


POINTER PULSATES 
MORE THAN WIDTH 
OF POINTER 


REPLACE 
CVR 


CHECK 3-AMP FUSE 
AT FUSE PANEL 
® 


GOTO 
1----_..~ CHART 2 
STEP 1 
.. 
-~ 


FUSE BLOWN 


FUSE NOT BLOWN 


FUEL GAUGE POINTER 


·~ 


GOTO 
CHART 3 
DOES NOT MOVE 
{/--J 
,A 
\ 
STEP 1 


1r--1\ 
Ci 
./ ' 


FUEL GAUGE POINTER ~ 0 
INDICATES PROPERLY 


80315A 


ll-28 
POWER PLANT INSTRUMENTATION 


STEP 
SEQUENCE 
Chart 5 
RESULT 


• REMOVE CLUSTER 
e DO NOT DISCONNECT INSTRUMENT 
CLUSTER WIRING CONNECTOR 


•CHECK 
GAUGE 
NUTS 
FOR LOOSENESS 
ANO CORROSION 


•GROUND 


0 


GAUGE PIN TERMINAL 
ON CIRCUIT BOARD -- 


CHECK 
GROUND STRAP 


eBROKEN 
eMISSING 
•coRROOEO 


• 
GROUND 
SENDING UNIT 
TERMINAL 
OF GAUGE 


escREWS LOOSE. MISSING 


REPAIR 
GROUND 


POINTER DROPS 
FROM MAXIMUM 


POINTER REMAINS 
AT MAXIMUM 


VOLTAGE 
NOT PRESENT 
REPLACE 
CIRCUIT BOARD 


VOLTAGE PRESENT 


~ ,., 
r r;~"· 
It 
(( 
~ 
1~1 


POINTER MOVES 


,~\ -' 


11 
,r 
?\ L 
, 


POINTER DOES 
NOT MOVE 
REPLACr 
GAUGE 


~'~, -' 
l~Ci 


POINTER MOVES 


ji~"'~ 


I~/ . ' 


:1 
A 
'\ - 
. 


POINTER DOES 
NOT MOVE 


REPAIR OPEN 
CIRCUIT IN 
SENDING UNIT WIRE 


@ 
0 
GROUND~ 
. 


NOT OK 
I . 


OK 
e 


GROUND OK 


1·8 


/~~-----!,...;. 
· A 
((AL. 
v 


803158 


STEP 


_) 


•OBSERVE FUEL GAUGE 


POWEH PLANT INSTRUMErffATJON 
ll-29 


SEQUENCE 


DISCONNECT 
SENDING UNIT 
WIRE FROM 
SENDING UNIT 
POINTER DROPS 
FROM MAXIMUM 
~\ 


i r=:\ "" 


POINTER REMAINS 
AT MAXIMUM 


-··-© .· . 
:®: :© : 


GAUGE INDICATIONS 
NOT ACCURATE 
AT EACH OHM SETTING 


FUEL 


GAUGE INDICATIONS 
ACCURATE AT 
EACH OHM SETTING 


GAUGE 
POINTER IS AT 
MAXIMUM 


FUEL 
GAUGE 
POINTER 


INDICATES 
NORMALLY 


eTURN IGNITION SWITCH 0 
e ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 
UNIT RESISTANCE 
CHART. OBSERVE 
GAUGE INDICATION 
AT EACH OHM SETTING. 


REPLACE 
SENDING UNIT 


REPAIR CLUSTER GROUND 
OR REPLACE CVR 


REPLACE OIL PRESSURE GAUGE 


Chart 5 


RESULT 


8031SC 


1 L-30 
POWEH PLANT INSTRUMENTATION 


STEP 


e 


DISCONNECT 
BATTERY 
NEGATIVE CABLE 


li:2""-~(~· ~ 


(-) 


@CONNECT BATTERY 
NEGATIVE CABLE 
g REPAIR INSTRUMENT 
PANEL GROUND 


DISCONNECT SENDING 
UNIT WIRE FROM CLUSTER 


GAUGE INDICATIONS 
NOT ACCURATE AT 
EACH OHM SETTING 


GAUGE INDICATIONS 
ACCURATE AT EACH 
OHM SETTING 


SEQUENCE 
Chart 5 


RESULT 


REMOVE INSTRUMENT 
CLUSTER. DO NOT 
DISCONNECT WI RE 
HARNESS 
~\l......_., 0 


POINTER DROPS 
FROM MAXIMUM 
CONNECT JUMPER 
WIRE BETWEEN 
CLUSTER GROUND 
AND BODY 


~ 
I 
fl') d 


POINTER DROPS 
FROM MAXIMUM 


'~~ 
r t:\<J 


POINTER 
REMAINS AT 
MAXIMUM 


POINTER REMAINS 
AT MAXIMUM 


-- 


0 
REPAIR OR REPLACE 
SENDING UNIT WIRE 
0 
REPLACE CIRCUIT 
BOARD 


e TURN IGNITION SWITCH ON 
e ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 


UNIT RESISTANCE 
CHART. OBSERVE 
FUEL GAUGE 


8 
8 
8 


INDICATION AT EACH 
OHM SETTING. 
~ 
r-----~~w 


r:::::>i 
~ 
;:~~:~~----_.....~.O 
~'UUNIT 
v 


803150 


( 


STEP 


CONNECT ONE 
TESTER LEAD 
TO OIL PRESSURE 
GAUGE SENDING 
UNIT PIN 
TERMINAL AND 
OTHER LEAD 


TO GROUND 


POWER PLANT INSTRUMENTATION 
1 L-31 


DISCONNECT 
BATTERY 
NEGATIVE CABLE 


CONNECT JUMPER 


SEQUENCE 


WIRE IN SERIES WITH 


3 AMP FUSE BETWEEN 
BATTERY VOLTAGE AND 
IGNITION FEED PIN TERMiNAL 
l1l1b_ 


CHECK GAUGE NUTS 
FOR CORROSION. REPLACE 
IF NECESSARY AND 
TIGHTEN 


CONNECT JUMPER WIRE 
FROM CLUSTER CASE TO 
GROUND 


Chart 5 
RESULT 


<§i.---0,--------1·8 


A T EACH OHM SETTING 
UNITWIRE 
OK 
GAUGE INDICATIONS ACCURATE 
REPLACE SENDING 
<§ 
4D 
- 
1-__._ 
. 


®- 


REPEAT T EST WITH LEAD 
0 V 
MOVED FROM PtN T ERMINAL 
~ 
.. T .. o...,.G .. 
A-U_.G_.E_.s_. _TE_R_M_IN_A_L _ __. 


GAUGE INDICATIONS 
NOT OBTAINED 
AT EACH OHM SETTING 


GAUGE INDICATIONS 


ACCURATE AT EACH 
OHM SETTI NG 


GAUGE 


INDICATIONS 
NOT ACCURATE 
AT EACH OHM 
G) 
0 
V 
~LL INDICATIONS 
SETTING 
I - 
. 
~ -----HIGH OR ALL 
-----------,Ir--~ ' 


GAUGE INDICATIONS 
INDICATIONS LOW 
0 
e· 


NOT ACCURATE AT EACH 
SOME INDICATIONS 
~ 
OHM SETTING 
HIGH OR LOW 
---~ ~ 
----...;.- STOP 
SOME 
ACCURATE 


REPLACE GAUGE 


80315E 


1 L-32 
POWER PLANT INSTRUMENTATION 


STEP 


REPLACE 
CIRCUIT 
BOARD 


SEQUENCE 
Chart 5 
RESULT 


'---~-8 


~111~-----------..._.8 


~ 
CONNECT OHMMETER LEADS TO GAUGE INPUT 
~ 
TERMINAL AND GAUGE SENDING UNIT TERMINAL 


• COMPARE OHMMETER INDICATIONS 
WITH VALUES LlSTED IN GAUGE 
RESISTANCE CHART 
§ 


GAUGE 
REPLACE 
RESISTANCE 
CVR 
CORRECT 
@ 


GAUGE 
REPLACE 
RESISTANCE 
GAUGE 
INCORRECT 


OHMMETER 


8 


80315F 


i 
\ 


POWEH PLANT INSTRUMENTATION 
1 L-33 


Chart 6 


STEP 
SEQUENCE 
RESULT 


e NOTE POSITION OF 
COOLANT TEMPERATURE 
GAUGE POINTER 
e TURN IGNITION SWITCH ON ANO 
WAIT 2 MINUTES FOR GAUGE 
e OBSERVE POINTER 


TO WARM UP 


0 
0 


BEFORE STARTING TEST: 


ENGINE MUST BE WARM 


FUEL TANK MUST BE 
NEITHER COMPLETELY FULL 
NOR COMPLETELY EMPTY 


e OBSERVE 


FUEL GAUGE 


POINTE'R DOES 
NOT MOVE 


POINTER 
MOVES 


POINTER MOVES 
TO MAXIMUM 
ANO STAYS 


POINTER PULSATES 
MORE THAN WIDTH 
OF POINTER 


CHECK 3-AMP FUSE 


AT FUSE PANEL 


FUEL GAUGE POINTER 


DOES NOT MOVE 


FUEL GAUGE POINTER 


INDICATES PROPERLY 


\\ 
·~ 
J 


'V ~ 
;, 
~' 


REPLACE 
CVR 
® 


GOTO 
1----------o~CHART2 
STEP 1 


FUSE BLOWN 


FUSE NOT BLOWN 


GO TO 


STEP 1 


I 


It CHART 3 


CJ ------o· 
MODELS 


CHEROKEE 
WAGONEER-...P.-1 
TRUCK MODELS 


80316 A 


1 L-34 
POWER PLANT INSTRUMENTATION 


STEP 


•REMOVE CLUSTER 
e LEAVE INSTRUMENT 
WIRES ATTACHED 


0 


SEQUENCE 


POINTER MOVES 


POINTER DOES 
NOT MOVE 
REPLACE 
GAUGE 


Chart 6 
RESULT 


0 


LOCATE AND REPAIR-------------------~eTQP 
OPEN CIRCUIT IN 
SENDING UNIT WIRE 


e REMOVE CLUSTER 


• 00 NOT DISCONNECT 
INSTRUMENT CLUSTER 
WIRING CONNECTOR 


GROUND SENDING UN IT 


TERMINAL OF GAUGE 
-- 


ecHECK GAUGE NUTS 
FOR LOOSENESS ANO 
CORROSION 
-------r--0 


POINTER 
MOVES 


POINTER DOES 
NOT MOVE 


REPLACE 
GAUGE 


803166 


5TEP 


ft 
v 


•GROUND GAUGE 
PIN TERMINAL ON 
CIRCUIT BOARD 
-- 


CHECK 
GROUND STRAP 


eBROKEN 
eMISSING 
•coRRODED 
eSCREWS LOOSE, MISSING 


REPAIR 
GROUND 


~ll~EO~NECT SENDING UNff 
ROM SENDING UNIT 


POWER PLANT INSTRUMENTATION 
ll-35 


SEQUENCE 
Chart 6 
RESULT 


POINTER MOVES 
REPAIR OPEN 
CIRCUIT IN 
~-SE01 
1-RE ~e 


POINTER DOES NOT MOVE 
REPLACE 
CIRCUIT 


POINTER DROPS 
FROM MAXIMUM 


POINTER REMAINS 
AT MAXIMUM 


BOARD 


@~-- 


GROUND 
NOT OK 


GROUND OK 


~\:) ,/ 
~l ------..!-.· 


POINTER DROPS 
FROM MAXIMUM 


[J\:) ; 
~/, -----L--e 


POINTER REMAINS 
AT MAXIMUM 


80316C 


1 L-36 
POWER PLANT INSTRUMENTATION 


STEP 
SEQUENCE 


CONNECT ONE TESTER 


- · -@ .... 
LEAD TO GROUND 


: @ ~: 
~ -~ 
ANO ONE LEAD 
TO SENDING 
UNIT WIRE 


11 
e TURN IGNITION SWITCH ON 
e ADJUST TESTER TO 
SELECT OHM VALUES 
LISTED IN SENDING 
UNIT RESISTANCE 
CHART. OBSERVE 
GAUGE INDICATION 
AT EACH OHM SETTING. 


GAUGE INDICATIONS 
NOT ACCURATE 
AT EACH OHM SETTING e 
GAUGE INDICATIONS 
REPLACE 
ACCURATE AT 
SENDING 
EACH OHM SETTING 
UNIT 


• OBSERVE FUEL GAUGE 


FUEL 
GAUGE 
POINTER IS AT 
MAXIMUM 


FUEL 
GAUGE 
POINTER 
INDICATES 
NORMALLY 


REMOVE INSTRUMENT 


CLUSTER. DO NOT 
DISCONNECT WIRE 
HARNESS 


REPAIR CLUSTER GROUND 
OR REPLACE CVR 


REPLACE TEMPERATURE GAUGE 


CONNECT BATTERY 
NEGATIVE CABLE 
POINTER DROPS 
FROM MAXIMUM 


Chart 6 
RESULT : 


G 
8 


~.···/· _......_. 0 


POINTER REMAINS 
AT MAXIMUM 


803160 


()TEP 
0 


I 


SEQUENCE 


POWER PLANT INSTRUMENTATION 
1 l-37 


Chart 6 


RESULT 
~ 
REPAIR INSTRUMENT --------------------...._Q 
'U PANEL GROUND 
Q 


DISCONNECT 
SENDING UNIT WIRE 
FROM CLUSTER 


• TURN IGNITION SWITCH ON 
e ADJUST TESTER TO 


SELECT OHM VALUES 
LISTED IN SENDING 
UNIT RESISTANCE 
CHART. OBSERVE 
GAUGE INDICATION 
AT EACH OHM SETTING 


~-1 i.-------8 


POINTER DROPS 
FROM MAXIMUM 


POINTER REMAINS 
AT MAXIMUM 


REPAIR OR REPLACE 
SENDING UNIT WIRE 


REPLACE GAUGE 
(CJ) 


REPLACE CIRCUIT BOARD 


(CHEROKEE, WAGONEER, 
TRUCK) 


M~ 


CONNECT ONE TESTER 
+ 


LEAD TO GROUND 
AND ONE 
LEAD TO SENDING 
UNIT WIRE 


l'-1~ 


GAUGE INDICATIONS 


NOT ACCURATE AT 
EACH OHM SETTING 


CJ 
tD 


TRUCK 


§--1 


CHEROKEE 0 
WAGONEERr ,. 
I ,. 


r-----o;..··8 


GAUGE INDICATIONS 
ACCURATE AT EACH 
OHM SETTING 


REPLACE. 


SENDING 
UNIT 


80316E 
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POWER PLANT INSTRUMENTATION 


STEP 


CONNECT ONE 
TESTER LEAD 
TO TEMPERATURE 
GAUGE SENDING 
UNIT TERMINAL 
ANO OTHER LEAD 
TO GROUND 


SEQUENCE 


-- 


l:©:l 


I 
~ 
.. · 
~ · 1 


GAUGE INDICATlONS 


ACCURATE 


AT EACH OHM SETTING 


REMOVE INSTRUMENT CLUSTER 
ANO DISCONNECT 
INSTRUMENT WI RES 


CHECK GAUGE NUTS 
FOR CORROSION. REPLACE 
IF NECESSARY AND 
TIGHTEN 


....L 


REPLACE SENDING 


UNIT WIRE 


Chart 6 
RESULT(. 


@1-----~ 


GAUGE INDICATlONS 
NOT OBTAINED 


AT EACH OHM SETTING 


REPLACE GAUGE 


803l6F 


STEP 


CONNECT ONE 
TESTER LEAD TO 
TEMPERATURE 
GAUGE SENDING 
UNIT PIN TERMINAL 
AND OTHER LEAD 


DISCONNECT 
BATTERY 
NEGATIVE CABLE 


CONNECT JUMPER 


SEQUENCE 


WIRE IN SERIES WITH 
3 AMP FUSE BETWEEN 
BATTERY VOLTAGE AND 
IGNITION FEED PIN TERMiNAL 
1•1•11 


. QD 
. 


®.: e · 


POWEH PLANT INSTRUMENTATION 
ll-39 


REMOVE INSTRUMENT CLUSTER 
ANO DISCONNECT 
INSTRUMENT WI RE HARNESS 


CHECK GAUGE NUTS 
FOR CORROSION. REPLACE 
IF NECESSARY ANO 
TIGHTEN 


CONNECT JUMPER WIRE 
FROM CLUSTER CASE TO 
GROUND 


, Chart 6 


RESULT 


TO GROUND 
§i------· 0--__.,.._ 


1 


. 8 


GAUGE INDICATIONS ACCURATE 
REPLACE SENDING 
Q 
~ 
AT EACH OHM SETTING 
UNIT WIRE 
--~~----;.-~ 
®--. 
REPEAT TEST WITH LEAD 
0 V 
MOVED FROM PIN TERMINAL 
~ 
_T_o __ 
G_A_u_G_E_s_-T_E_R_M_l_N_A_L __ __. 


GAUGE INDICATIONS 
NOT OBTAINED 
AT EACH OHM SETTING 


GAUGE INDICATIONS 


ACCURATE AT EACH 
OHM SETTING 


GAUGE 
INDICATIONS 
NOT ACCURATE 


V 
ALL INDICATIONS 
SETTING 
. 
AT EACH OHM 
0 
0 ~ ------HIGH OR ALL ------------T-i 
""'""~ . 
INDICATIONS LOW 


GAUGE INDICATIONS 
NOT ACCURATE AT EACH 
SOME INDICATIONS 
0 
8 
OHM SETTING 
HIGH OR LOW, 
--- 
____ 
..._._ STOP 
SOME 
ACCURATE 
REPLACE GAUGE 


80316G 


1 L-40 
POWER PLANT INSTRUMENTATION 


STEP 
~. 


REPLACE 


1 


CIRCUIT 
BOARD 


SEQUENCE 
Chart 6 
RESULT i 


-------8 


l-------------.......-8 


~CONNECT 
OHMMETER LEADS TO GAUGE INPUT 
~ 
TERMINAL AND GAUGE SENDING UNIT TERMINAL 


• COMPARE OHMMETER RESISTANCE INDICATIONS 
WITH VALUES LISTED IN GAUGE RESISTANCE 
CHART 


---C1J 


/ 
' 


@)i----- 
i---------_..,..-8 


GAUGE 
RESISTANCE 
CORRECT @---- 


GAUGE 
RESISTANCE 
INCORRECT 


REPLACE 
CVR 
i---------......-8 


REPLACE 
GAUGE 


80316H 


POWER PLANT INSTRUMENTATION 
ll-41 


SPECIFICATIONS 


Paga 


Schematics-Charokaa-Wagonaar-Truck Vehicles 1 L-46 
Schematics-CJ Vehicles ll-42 


P1ge 


Specifications-Cherokee-Wagoneer-Truck Vehicles 1 L-45 
Specifications-CJ Vehicles 1 L-41 


SPECIFICATIONS-CJ VEHICLES 
·,: "::"' 


Coolant Temperature Gauge 
Fuel Gauge Sending Unit Resistance (Ohms) 
Sending Unit Resistance (Ohms) 


E 
1/ 2 
F 
c 
I 


BEGINNING I 


END 
I 


H 
OF BAND 
OF BAND 


73 
23 
10 
73 
I 
36 
I 
13 
I 
9 


80670 
80674 


Fuel Gauge Resistance (Internal) 


TEST POINTS 
OHMS 
Tachometer Calibrations (RPM) 


S to Ground 
68 to 72 


S to I 
19 to 21 
A CTUAL 
INDICATED 


S to A 
19 to 21 
500 
380 to 620 


I to A 
Z!:RO 


I to Ground 
49 to 51 
1500 
I 
1380 to 1620 


A to Ground 
I 


49 :o 51 
4500 
4330 10 4620 


80671 
80675 


Oil Pressure Gauge Sending Unit Resistance (Ohms) 


PSI i 
0 
20 
I 
40 
I 60 
80 


OHMS j 234-246 
149-157 I 1 oo.5-1 o5.5 I 65·69 
32.5-34.5 
Voltmeter Calibrations (Volts) 


80672 
ACTUAL 
I 


INDICATED 


Coolant Temperature Gauge Resistance (Internal) 
: 2 . .l 
I 
11 i to 12.3 


~ ..l J. 
:3.3 :o 14.2 


: 


3 t o A 
19 ;o 2 1 ohm s 


NOTE : 
Indicated Voltage Observed from Drivers Seat 


80673 
90676 


ll-42 
POWER PLANT INSTRUMENTATION 


SCHEMATICS-CJ VEHICLES 


EMISSION MAINT. 


(FOUR-CYLINDER 
ENGINE CALIFORNIAllj 1 
l\ 
OR CHECK ENGINE 
l!::=::;=::::::::::::.J. 


3 


2 
4 


01 L PRESSURE 
GAUGE 
VOLTMETER 


TERMINAL STUDS 


1. OIL PRESSURE GAUGE $-TERMINAL 
2. OIL PRESSURE GAUGE I-TERMINAL 
3. OIL PRESSURE GAUGE GROUND 
4. VOLTMETER +-TERMINAL 
5. VOLTMETER GROUND 
6. FUEL GAUGES-TERMINAL 
7. FUEL GAUGE A-TERMINAL 
8. FUEL GAUGE I-TERMINAL 


6 
7 
8 


FUEL GAUGE 


(BUILT-I N CVRI 


9. COOLANT TEMPERATURE GAUGE $-TERMINAL 
10. COOLANT TEMPERATURE GAUGE A-TERMINAL 


(SIX.CYLINDER 
/ 
ENGINE CALIFORNIA) 


9 
10 


COOLANT 
TEMPERATURE 
GAUGE 


LAMPS 


A ILLUMINATION 
B HIGH BEAM 
C RIGHTTURN 
D FOUR-WHEEL DRIVE 
!: BRAKE 
F LEFT TURN 


TACHOMETER 


(4-CYL ONLY) 


DASH 


~+-~--If--~--' CONNECTOR 
13 
12 


11 


SPLICE 
B 


SPLICE 


" P" 


l 


IGNITION 
SWITCH 


STARTER MOTOR 
SOLENOID 


80295 


Tachometer Circuit-CJ (Typical) 


801 2 5 


FUEL 


GAUGE 


13 


B 
______ ._--'IGNITION 
SWITCH 


PINK 


Fuel Gauge Circuit-CJ 


TEMPERATURE 
GAUGE 


SPLICE 


"D" 


CVR INSIDE 
FUEL GAUGE 


SPLICE 


"P" 


80287 


B 


.-----RED------.._--4 IGNITION 


SWITCH 


DASH 
'--.+---1-----'CDNNECTOR 


l 


STARTER 
SOLENOID 


80290 


Coolant Temperature Gauge Circuit-CJ 


POWER PLANT INSTRUMENTATION 
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SPLICE 


"B" 
13 
S21 


0 
·-~----RED __ 
..,. 
• 
"-...? 
W/T 
3 AMP 
SPLICE 
FUSE 


SPLICE 
B 
"P" 
.-----RED------4--1 IGNITION 
SWITCH 


DASH 
CONNECTOR 
____ ...... _ 
__. 


7 
12 
STARTER 


SOLENOID 


SPLICE 
~ 


RED-• -LHI~ 


80288 


Oil Pressure Gauge Circuit-CJ 


VOLTMETER 


'---YELLOW------.A 


- 
_,._______.___.{ 
SPLICE 


"P'~ 


IGNITION 


SWITCH 
I 


RED 
e 
B 


------ 
'-..V DASH 
CONNECTOR 
.__ ____ __. 


12 


Voltmeter Circuit-CJ 


STARTER 


SOLENOID 


80?89 


1 L-44 
POWER PLANT INSTRUMENTATION 


DASH 
CONNECTOR 


30,000 MILE 
EMISSION 
MAINTENANCE 
SWITCH 


BATTERY + 


IGNITION 
SWITCH 


4 CYLINDER ENGINES 
(CALIFORNIA ONLY) 


908468 


Emission Maintenance Indicator Lamp Circuit-CJ 


IGNITION 
SWITCH 


BATTERY 


'--------------------~® 


MICROPROCESSOR 
SIX-CYLINDER ENGINES 


(CALIFORNIA ONLY) 


908478 


Check Engine Indicator Lamp Circuit-CJ 


POWER PLANT INSTRUMENTATION 
ll-45 


SPECIFICATIONS-CHEROKEE-WAGONEER· TRUCK VEHICtES 
Ammeter Calibrations 


ACTUA L 
I 
INDICATED 


I 


-60 
I 
·48 :o . 72 


0 
I 
0± Pointer Width 


+60 
I 


+48 ro +72 


80677 


Fuel Gauge Sending Unit Resistance (Ohms) 


E 
1/2 
F 


61 
23 
10.3 


806 70 


Fuel Gauge Resistance (Internal) 


S ro . A 
19 ro 21 
ohms 


80673 


Oil Pressure Gauge Sending Unit Resistance (Ohms) 


PSI 
I 
0 
10 
60 
80 


OHMS 
I 69-77 
35-38 
13·15 
9.5-1 0.5 


806i8 


Coolant Temperature Gauge Sending Unit Resistance (Ohms) 


c 


73 


BEGINNING 
OF BAND 


36 
I 


ENO 


OF BAND 


13 
I 


H 


9 


30674 


Coolant Temperature Gauge Resistance (Internal) 


TEST POINTS 
I 
OHMS 


s to Ground 
I 
;;a :o 72 
I 


s :o I 
I 
·g :a 21 


s :o A 
·3 '.;) 21 


I :o A 
z:Ro 


I ro Ground 
49 to 51 


A to Ground 
49 to 51 


80671 


ll-46 
POWER PLANT INSTRUMENTATION 


H "' IERC(NCV" 
OR IV( 


Oil. l'•ISSU"I 


GAOGI 


GlllOUHO 


l lLl•h,.ATIOfrrf 


H tGH•ll.t\M 


1' ...... tl 


F.t.ST f N 
Ill. TS 


COOLANT 
U ,..U14TV11tl 


GAUG I 


IGNITION 


!GNITION FIEfCI 


SIDI OF • .t.01 0 


s°"'•ISl.IOfllf 


lll AOtO 


SU,.lll lE l&l()llol 


t O CVll' 


CHfCI( INC i,.,.( 


C.t.1..1F O"'l. \'• 


CHI C IC l NG INf 


(CA I.., ONl. 't'I 


'. '. @o I 
• • 
• 
I 


@· 
I 
•• 
• 
I 


· · ~ 


·· ~ 


·· · ··--~ ® 
.. , ••----' 


"@ 


I 


SCHEMATICS-CHEROKEE-WAGONEER-TRUCK VEHICLES 


801 27 


PIN TERMINALS 


1. EMERGENCY DRIVE 
2. 4-WHEEL DRIVE. 


3. OIL PRESSURE GAUGE 
4. GROUND 
5. ILLUMINATION 
6. HIGH BEAM 
7. FUEL GAUGE 
8. BRAKE 
9. FASTEN BEL TS 
10. COOLANT TEMPERATURE GAUGE 
11. IGNITION 
12. LEFT TURN 
13. RIGHT TURN 
14. IGNITION FEED SIDE 
OF RADIO SUPPRESSION 
15. RADIO SUPPRESSION TO CVR 


LAMPS 


A ILLUMINATION 
B RIGHT TURN INDICATOR 
C LEFT TURN INDICATOR 
D BRAKE INDICATOR 
E EMERGENCY DRIVE INDICATOR• (QUADRA TRAC) 
F FASTEN BELT INDICATOR 
G 4-WD REMINDER INDICATOR•(MODEL 208) 
H HIGH BEAM INDICATOR 


OTHER 


A1 OIL GAUGE A TERMINAL 
S1 
OIL GAUGES TERMINAL 
A2 FUEL GAUGE A TERMINAL 
S2 FUEL GAUGES TERMINAL 
A3 TEMPERATURE GAUGE A TERMINAL 
S3 TEMPERATURE GAUGES TERMINAL 


I 
CVR I TERMINAL (CVR INSIDE 
TEMPERATURE GAUGE) 


M1 AMMETER STUD 
M2 AMMETER STUD 
GR GROUND SCREW 
X-1 CHECK ENGINE LAMP•• 
X·2 CHECK ENGINE LAMP .. 
•Light used determined by type of transfer case installed. 
Lamp is plugged into applicable socket. 
•• California six·cyiinder engines only 


801 26 
Instrument Printed Circuit Board Cluster and Schematic-Cherokee-Wagoneer-Truck 


~ 
0 
~ 
~ 
w 
> 


55 


DASH 
CONNECTOR 


SENSOR 
CIRCUIT 
I 


SPLICE 


"J" 


RED 


AMMETER 


FEED 


WIRE 


t 


SPLICE "B" TO 
ALL VEHICLE 
CIRCUITS 


ALTERNATOR 
STARTER 
SOLENOID 


80293 


Ammeter Circuit-Cherokee-Wagoneer-Truck 


LOCATED ON 
PRINTED CIRCUIT BOARD 


AMMETER 


0 
IGNITION 


w 
SWITCH 
SPLICE 
ex: 


"C.. 
RED 
11 
W/T 


.----YELLOW 
RED 


DASH 
SPLICE 
CONNECTOR 
" B" 
'--+-----i---' 


55 


8 


STARTER 
SOLENOID 


SPLICE 
-r:Y 


YELLO,--W '°'-----... YELLOW y 
I I +i 


l PURPLE W/T 


Coolant Temperature Gauge Circuit- 
Cherokee-Wagoneer-Truck 


30294 


POWER PLANT INSTRUMENTATION 
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LOCATED ON 


PRINTED CIRCUIT BOARD 


L 


FUEL GAUGE 
AMMETER 


A 


;.---YELLOW---_. 


DASH 
CONNECTOR 


a 
IGNITION 


. ~ 
SWITCH 


RED 
B 


SPLICE 


"B" 


STARTER 


SOLENOID 
g 
YELLO,.-.W -S~----.CE YELLOW~lll~ 
o.. 
FRAME 
.f.. J. 


HARNESS 
CONNECTOR 


w 
~ 
0.. 
ex: 
::) 
0.. 


PINK 


Fuel Gauge Circuit- 
Cherokee-Wagoneer-Truck 


80291 


PAINTED CIRCUIT 


A 


AMMETER 


a 
w 
ex: 


IGNITION 
SWITCH 


RED~ 


W/T I 11 


RED-ill 
I 
!YELLOW 


~.+-------~ 


7 


'-.V 
DASH 
'V" 
CONNECTOR 
SPLICS 


"B" 


155 
STARTER 


LvELLow-sA_PL.i_c_E_vELLow~bl 


Oil Pressure Gauge Circuit- 
Cherokee-W agoneer-Truck 


80292 


.:~~ 


· ~·- -{' 
: ..... . 


1 L-48 
POWER PLANT INSTRUMENTATION 


MICROPROCESSOR 


IGNITION 


SWITCH 


SIX-CYLINDER ENGINES 


(CALIFORNIA ONLY) 


BATTERY 


908478 


Check Engine Indicator Lamp Circuit-Cherokee-Wagoneer-Truck 


Tools 


J-8681 
J-21008 
SHORT TESTER 
CONTINUITY TEST LAMP 


-·~-·--·-··---- -·- 


1NJTIUCTI OH1 
~~--.- 
: . 
. 
. 


. 
. 


••• 
•• ••• 


... 
-· 
... 
.. 


v 
- 
• 
• .. 


J.24538 


UNIVERSAL 
GAUGE TESTER 


( 


PART 2 
CHASSIS 


CHAPTER 
INDEX 


Clutch 


Manual Transmission 


Automatic Transmission 


Transfer Case 


Propeller Shatt 


Axles 


Brakes 


Wheels and Tires 


Steering Columns 


Manual Steering Gear 


Power Steering Gear And Pump 


Steering Linkage 


Suspension 


( 
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CLUTCH 


SECTION INDEX 


Paga 


Ganaral Information 2A-1 
Clutch Sarvlca-Four-Cyllndar CJ Modals 2A-9 


Paga 


Clutch Sarvica-Slx- and Elght-Cyllndar Models 2A-15 


GENERAL INFORMATION 


Paga· 


Clutch Adlustmants 
2A-7 
Clutch Service 
2A-2 
Clutch Linkage 
2A-8 


GENERAL 


Six- and Eight-Cylinder Models 


The clutch assembly used in six- or eight-cylinder CJ, 


Cherokee and True~ models consists of a single dry-disc 


driven plate and-· a spring and lever-type clutch cover 


(fig. 2.A-1). Two clutch cover styles are used. A 10.5-inch 


(26.7 cm) diameter direct spring pressure cover is used 
in CJ models with six- or eight-cylinder engines. An 
11.0-inch (27.9 cm) diameter semi-centrifugal cover is 
used on Cherokee and Truck models with an eight-cylin- 


der engine . . .\.n 11.0-inch (27.9 cm) diameter direct spring 


pressure cover is used on six-cylinder Cherokee and 
Truck models. 


Four-Cylinder CJ Models 


The clutch assembly used in four-cylinder CJ models 


consists of a diaphragm-type clutch cover and a single 


dry-disc driven plate. The cover consists of a one-piece 


diaphragm spring with integral release fingers (fig. 2.A- 


2). The driven plate consists of a steel hub with four 


integral cushion springs and the friction material which 


is riveted to the hub (fig. 2A-3). The clutch cover and 
driven plate diameter is 9.250 inches (23.5 cm). 


Clutch Hydraulic System-Four-Cylinder CJ Models 


A hydraulic-clutch operating system is used on CJ 
models equipped with the 2.5 liter four-cylinder engine 


Paga 


General 
2A-1 
Service Diagnosis 
2A-2 


(fig. 2A-4). The system consists of a clutch cylinder, a 
slave cylinder, and an interconnecting hydraulic line. 
The clutch cylinder is mounted on the dash panel next to 
the brake master cylinder. The slave cylinder is 


mounted on the clutch housing. The clutch cylinder is 


connected directly to the clutch pedal. The slave cylinder 


is connected to the throwout lever. 


Clutch Hydraulic System Operation 


When the clutch pedal is pressed do,vn, hydraulic m 


fluid from the clutch cylinder flows into the slave cylin- 
• 


der causing the slave cylinder push rod to extend. Since 


the push rod is connected to the throwout lever, the lever 
moves the throwout bearing into contact with the clutch 


cover release fingers to disengage the clutch. 


NOTE: On four-cylinder CJ models :cith the clutch hy- 


draulic operating sustern. the clutch pedal must be fully 
depressed before complete clutch disengagement will 


occur. 


Clutch Hydraulic Fluid 


The hydraulic fluid that operates the clutch hydraulic 
mechanism is contained in the clutch cyiinder reservoir. 
When adding fluid to, or refilling the system after ser- 
vice operations, use A.MC/ Jeep brake fluid, or equiva- 
lent, marked SAE J-1703 or DOT 3 only. Do not use any 


type of mineral or paraffin base oils in the system. 


These fluids will damage the rubber parts in the clutch 


and slave cylinders. 


2A-2 
CLUTCH 


CRANKSHAFT 


SPACER 


Pt LOT BUSHING 
/ 


/ 
FLYWHEEL 
I 


CLUTCH 


INSPECTION 
COVER 


DRIVEN PLATE 


THROWOUT 
LEVER 
SPRING 


THROWOUT 


LEVER 
BOOT 


90031 


Fig. 2A-1 
Clutch Assembly-Six- and Eight-Cylinder Models 


Clutch Hydraulic Fluid Laval 


The desired fluid level is indicated on the side of the 


clutch cylinder. When reiilling the system, fill the cylin- 


der reservoir to the level indicated on the side of the 


reservoir only. Do not overiill the reservoir. 


Throwout Bearing 


CJ models equipped with the 2.5 liter four-cylinder 
engine use a throwout bearing that is similar to the 


bearing used on six- and eight-cylinder CJ, Cherokee and 
Truck models. The four-cylinder thro\vout bearing con- 


tact face is slightly crowned. The six- arid eight-cylinder 


throwout bearing contact face is flat. Refer to figure 2A- 


-1 for an illustration of bearing configuration. 


CLUTCH SERVICE 


On four-cylinder CJ models, the components that 


form the clutch hydraulic system are fully serviceable. 


Refer to the Clutch Service-Four-Cylinder CJ Models 


section for all necessary service procedures. 


On all models the clutch cover. driven plate and 
throwout bearing are serviced as assemblies only. Do 


not attempt to disassemble any of :hese components to 
effect repairs. If any of these components are damaged 
or severely worn, replace the component as an assembly 
only. 


SERVICE DIAGNOSIS 


General 


Clutch problems can generaily be :issigned to one of 
the following categories defined as: 


•Clutch chatter 


•Clutch slippage or inadequate clutch pedal free play 


•Clutch drag or inadequate clutch release 
•Clutch pedal pulsation 
• Clutch-related vibration 
•Clutch area noises 


CLUTCH 
COVER 


PRESSURE PLATE 


DIAPHRAGM 


SPRING 


\ Jj 


70604 


Fig. 2A-2 
Clutch C11ver-Four-Cyllndar CJ Models 


Each category is described in common complaint lan- 
guage and followed by simplified diagnosis and repair 
procedures. 


NOTE: Before performing any of the following diag- 


nosis and repair procedures, adjust pedal free play on 


vehicles with six- and eight-cylinder engines and be sure 


the clutch pedal returns to the pedal stop completely. On 


fou r-cylinder CJ models, check the hydraulic cylinders 


and connecting line for damage and leakage. 


Clutch Chatter 


Clutch chatter can be described as a shaking or shud- 


dering sensation felt throughout the vehicle. Chatter 


usually develops when the clutch cover pressure plate 


makes initial contact with the driven plate and ceases 


whe:1 :he elute'."! is fully engaged (c!utch pedal released). 


Check clutch operation as follows: 


WAR:'.'<"I::"l'G: The following test requires clutch engage- 


ment to the point of vehicle moi·ement. Do not allow 
anyone to stand at the front or rear of the vehicle during 


this test. 


(1) Start engine, press clutch pedal to floor and 
shift transmission into first gear. 


CLUTCH 
2A-3 


(2) Increase engine speed to 1200/ 1500 rpm and 
slowly release clutch pedal. When pressure plate makes 


initial contact with driven plate, note c:utch operation. 


Press clutch pedal to floor and release accelerator pedal. 


(3) Shift transmission into reverse a.nd repeat pro- 
cedure outlined in step (2). 
(4) If clutch chatter does not develop in either gear 
range, increase engine speed to 1700/2200 rpm and re- 
peat steps (2) and (3). 


(5) If clutch chatter does not de\·elop after per- 
forming tests outlined in steps (1) through (4), problem 
may be improper operation by owner. If clutch chatter 
does develop, proceed to next step. 


(6) Raise vehicle on hoist. 


70605 


Fig. 2A-3 
Clutch Driven Plata-Four-Cyllnder CJ Models 


(7) Check for loose or broken front or rear engine 
support cushions. Tighten or replace as necessary. 
Check for loose clutch housing-to-engine or housing 


adapter-to-transmission attaching bolts. Tighten as nec- 


essary. Refer to torque specificatior.s :n this section. 


Check for binding, worn. bent or brok2:i. elute'.': linkage 


components. Lubricate or repiace as necessary. 


l3) If components inspected are i:: good condition, 


proceed to next step. If one or more problems were 
discovered and corrected, lower vehicle and repeat step 


(1). If chatter is still evident, proceed to next step. 


· 
(9) Remove transmission and elute'.: components as 


outlined in this chapter. 


:'.'l'OTE: TVilene1·er the clutch co 111po 11e · ~s are emo t:ed. 


al;;o remore the pilot bushing lubricat:·:- .~ •i;ick . . ;:oak ::he 


tcick in engine oil and reinstail 
~ .~ e w'lc.': before 
assembly. 


(10) Check for oil or grease contami::ation of driven 


plate. If contaminated, correct cause oi contamination 
and replace driven plate. 
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(11) Check clutch cover for broken or collapsed apply 
springs and inspect surface of pressure plate for deep 
scoring, cracks, heat checking, or warping (check surface 
with straightedge). Replace clutch cover if it exhibits 
any of these conditions. Do not replace clutch cover if 


cover is in good condition. 


(a) Clean oil and dirt from cover with mineral 


spirits and allow to air dry. 


(b) Sand pressure plate surface lightly with fine 


emery cloth. 


(c) Lubricate release lever pivots and check re- 


lease lever height. Adjust height if necessary. 


CAUTION: A..pply lubricant to pivots sparingly. Exces- 


sive lubrication could result in grease contamination of 


the pressure plate and driven plate surfaces. 


(12) Inspect crankshaft pilot bushing. Replace bush- 


ing if worn, deeply scored, or discolored. 


NOTE: Soak replacement bushing in engine oil before 


ins talla tlo n. 


(13) Inspect condition of splines on transmission 


clutch shaft and in driven plate hub. If splines are worn, 


galled, chipped or broken, replace clutch shaft or driven 


plate. Remove corrosion, rust, or burrs from splines 


using oilstone or fine-tooth file. Install driven plate on 


clutch shaft. Plate must move freely on shaft. 


(14) If all clutch components are in good condition, 
proceed to next step. If one or more components were 


determined to be faulty, repair as necessary and proceed 
to next step. 


(15) Check clutch housing alignment as outlined in 
this chapter. Correct alignment if necessary and proceed 


to next step. 


(16) Apply thin film of chassis lubricant to transmis- 
sion clutch shaft splines. Do not apply lubricant to shaft 
pilot hub. 


(17) Install pilot bushing lubricating wick and install 
clutch components and transmission. Refer to Clutch 
Installation. 


NOTE: Do not replace the throwout bea11ng unless it is 
defective or damaged. Refer to Clutch Area .VO'ises. 


Clutch Slippage Or Inadequate Clutch Linkage Free Play 


Clutch slippage can be described as a condition in 
which the engine overspeeds but does not generate any 


increase in torque supplied to the wheels. Clutch slip- 
page occurs when the driven plate is not gripped firmly 


between the flywheel and clutch cover pressure plate 


and rotates or slips between them at high torque. Clutch 


slippage can occur during initial acceleration or during 


subsequent shifts. Check clutch operation as follows: 


(1) Block wheels and apply parking brake. 
(2) Operate engine until it reaches normal oper- 
ating temperature. 


(3) Shift transmission into third gear and increase 
engine speed to 2000 rpm. 


WARNING: Do not permit anyone to stand in f ront of 


the vehicle during this test. 


(4) Slowly release clutch pedal until clutch is fully 


engaged. 


CAUTION: Do 1wt aUow the clutch to be engaged for 


more than 5 seconds at a time as the clutch components 
could be damaged. 


(5) If engine stalls within 5 seconds, clutch is not 
efective. If engine continues to run, proceed to next 
cep. 


(6) Raise vehicle on hoist. Check clutch linkage for 


binding, worn, broken, or bent components. Lubricate or 


replace as necessary. If all components inspected are in 
good operating condition, proceed to next step. 


(7) If one or more problems were discovered and 
corrected during inspection in previous step, repeat 


steps (1) through (4). If clutch slippage is corrected, stop 


repair. If slippage persists, proceed to next step. 


(8) Remove transmission and clutch components. 
Refer to Clutch Removal. 


NOTE: Whenever the transmission is removed, also 
remove the pilot bushing lubricating 'Ulick, soak the 'Ulick 
in engine oil, and reinstall the 'Ulick before assembly. 


(9) Inspect driven plate. If 1/16 inch (2 mm) or less 
friction material remains above rivet heads, or plate is 


severely glazed or contaminated with oil or grease, re- 
place driven plate. 


NOTE: If the driven plate is contaminated, determine 
the cause and make correction before proeeeding. 


(10) Inspect clutch cover. If cover is heat-checked, 


has broken or collapsed springs, or exhibits signs of 


overheating (e.g., has blue coloration), replace cover. If 


•over does not exhibit any of these conditions, do not 


replace it. 


(a) Clean oil and dirt from cover using mineral 


spirits and allow cover to air dry. 


(b) Sand pressure plate surface lightly using 
fine emery cloth. 


(c) Lubricate cover release lever pivots and 


check and adjust release lever height as necessary. 


CAUTION: Apply lubricant to the pivots sparingly. 


Excessive lubrication could result in grease con- 
tamination of the driven plate and pressure plate 


su rfaces. 


( 11 l Check thro\vout bearing mounting surface of 


transmission front bearing cap for galling, deep scores, 


or roughness. Install throwout bearing on bearing cap 


and check for smooth fore/ aft movement. Replace bear- 


ing or bearing cap as necessary if bind occurs. Fill 


throv .. ·out bearing groove with chassis grease and apply 


thin coat of grease to bearing mounting surface of front 


bearing cap. 


CA UTI 0 N: The throwout bearing has retaining 


;>prings which position the bearing on the throwout le- 


rnr. Check these spnngs for distortion, loss of tension, 
or for being bent or broken. Replace the bearing if these 
springs are damaged. Also, when installing the bearing, 


be sure the retaining projections on the throwout lever 
are properly engaged in the retaining holes in the bear- 


ing sleeve. 
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NOTE: Do not replace the throwout bearing unless it is 


actually defective or damaged. Refer to Clutch Area 


Noises. 


(12) . .\pply thin film of chassis grease to transmis- 
sion clutch shaft splines. Do not apply grease to shaft 


pilot hub. 


(13) Install pilot bushing and lubricating wick. 


(14) Install clutch components and transmission. Re- 


f er to Clutch Installation. 


(15) Lower vehicle. 


Clutch Drag Or Inadequate Release 


Clutch drag can be described as a condition in which 
the clutch driven plate, and consequently the transmis- 


sion clutch shaft, does not come to a complete stop after 


the clutch pedal is depressed (clutch disengaged). Clutch 
drag can cause gear clash when shifting into reverse or - 


hard or difficult shifting. Check clutch operation as 
follows. 


NOTE: Occasionally, the clutch driven plate and clutch 


shaft urill require awroximately 5 seconds to lose mo- 


mentum and come to a complete stop after initial clutch 
disengagement. This is normal and should not be mis- 


taken for clutch drag. 


(1) Start engine, depress clutch pedal fully, and 


shift transmission into first gear. 


(2) Shift transmission into neutral but do not re- 


lease clutch pedal. 


(3) Wait 5 to 10 seconds and shift transmission into 
reverse. If shift is smooth with no gear clash, clutch 


operation is normal. If shifting into reverse produces 
gear clash, proceed to next step. 


(4) Raise vehicle on hoist. Check clutch linkage for 


binding, worn, broken or bent components. Lubricate or 
replace as necessary. If components are in good oper- 
ating condition, proceed to next step. If one or more 


problems were discovered and repaired, lower vehicle 
and repeat steps (1) through (3). If clutch now operates 


correctly, stop repair. If clutch drag persists, proceed to 


next step. 


t5) Remove transmission and clutch components. 


Ref er to Clutch Removal. 


NOTE: Whenever the trans mission is removed. also 
remove the -pilot bushing lubricating un'ck. soak the 'Ulick 


in engine oil. and reinstall the u.1-ick before assembly. 


( 6) Observe wear patter:-i on driven ;Jlate. If wear 


pattern is uneven (e.g., two areas heavily worn on one 
side, two only partially worn on opposite .side), or has 
opposing wear patterns on front and reverse side, the 


driven plate is warped and should be replaced. 


(7) Inspect clutch cover assembly. If clutch cover 


assembly has worn, bent, or broken release levers or 


lever pivots, is heavily scored, or warped, replace clutch 
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cover assembly. If cover assembly does not exhibit any 
of these conditions, do not replace it. 


(a) Clean oil and dirt from clutch cover with 
solvent and allow cover to air dry. 


(b) Sand pressure plate surface lightly using 


fine emery cloth. 


(c) Lubricate cover release lever pivots with 


chassis grease. 


NOTE: Apply lubricant to pivots sparingly. Excessive 


lubricant could result in grease contamination of pres- 


sure plate and driven plate surfaces. 


(8) Check and adjust clutch cover release lever 
height as necessary. 


NOTE: If the release lever height cannot be ·adjusted, 


the release lever(s) are bent. Replace the clutch cover. 


(9) Inspect crankshaft pilot bushing for heavy scor- 


ing, angular wear pattern, or discoloration. Replace as 
necessary. Be sure to soak bushing in engine oil before 


installation. 


NOTE: If the pilot bushing displays an angular-type 


wear pattern, check and correct clutch housing align- 


ment before proceeding. Refer to Clutch Housing 


Alignment. 


(10) Inspect condition of splines on transmission 


clutch shaft and in driven plate hub. Ii severely worn, 
galled, or corroded, replace clutch shaft or driven plate. 


Corrosion, rust, or burrs can be removed from splines 
using an oilstone or fine-tooth file. Install driven plate 


on clutch shaft. Driven plate must move freely on shaft. 


(11) If components inspected in previous steps are in 
good condition, proceed to next step. If one or more 


problems were discovered during inspection procedure, 


repair as necessary and proceed to next step. 


(12) Check clutch housing alignment. Refer to Clutch 
Housing Alignment. Correct alignment if necessary and 
proceed to next step. 


(13) Apply thin film of chassis grease to transmis- 


sion clutch shaft splines. Do not apply grease to shaft 
pilot hub. 


(14l Install pilot bushing lubricating wick. 


(15) Install transmission and clutch components. Re- 


fer to Clutch Installation. 


(16) Lower vehicle. 


NOTE: Do not replace the throioout bearing unless ac- 


tually dejecti·ve. Refer to Clutch A.rea .Voises. 


Clutch Pedal ?ulsatlon 


Clutch pedal pulsation can be described as a rapid up- 


and-down or pumping-type movement of the pedal that 


is not accompanied by any noise. In most cases, pedal 
movement is slight and cannot be observed but can be 


felt by the driver. However, on occasion, pedal move- 
ment will be great enough to be visually observed and 


cause a noticeable vibration. 


Clutch pedal pulsation occurs when the throwout 


bearing makes initial contact with the clutch cover re- 
( 


lease levers (clutch partially disengaged), or at any time 
: 


the bearing is in contact with the release levers. Pulsa- 
tion is usually caused by incorrect clutch release lever 
height or clutch housing misalignment. Check clutch 
operation as follows. 


(1) Start engine, slowly depress clutch pedal until 


throwout bearing makes initial contact with clutch re- 
lease levers, and check for pulsation. 


NOTE: Some minor pulsation is normal. 
(2) Continue to depress clutch pedal while checking 
for pulsation until pedal is fully depressed. 


(3) If pulsation is not evident or is minor, stop re- 


pair. If pulsation is very rapid and can be felt through- 


out vehicle, refer to Clutch-Related Vibrations. If 


vehicle displays pulsation symptoms, proceed to next - 
step. 
(4) Remove transmission and clutch components. 
Refer to Clutch Removal. 


(5) Remove pilot bushing lubricating wick and soak 
wick in engine oil. 


(6) Inspect clutch cover release levers. If levers are 


bent or excessively worn, replace clutch cover and pro- 
ceed to step (8). If release levers are in good condition, 
clean oil and dirt from clutch cover assembly using 
mineral spirits, allow assembly to air dry and proceed to 


next step. 


(7) Sand clutch cover pressure plate surface lightly 
using fine emery cloth. 


(8) Lubricate clutch cover release lever pivots 
lightly with chassis grease. 


. NOTE: Apply lubricant to the pivots sparingly. Exces- 
sive lubrication could result in grease contamination of 


the drii·en plate and pressure plate surface. 


(9) Check and adjust clutch cover release lever 
height if necessary. 


NOTE: If release lever hel.ght cannot be adjusted, the 


le·uers are bent and the cover must be replaced. 


(10) Check clutch housing alignment. ~efer to Clutci 
Housing A.lignment. Correct alignment :: :rncessary ai:d 


proceed to next step. 
(11) Apply thin film of chassis grease to transmis- 
sion clutch shaft splines but do not apply grease to shaft 
pilot hub. 


(12) Install pilot bushing lubricating ·sick. 
(13) Install clutch components and trc.::srnission. Re- 
fer to Clutch Installation. 


Clutch Related Vibrations 


Clutch related vibrations differ from pedal pulsations 


in frequency and magnitude. They usually occur at rela- 


tively high engine speeds (over 1500 rpm), are not af- 
fected by clutch pedal position, and can be felt 
throughout the vehicle. 


Although clutch related vibrations are usually caused 


y clutch component imbalance, this condition occurs 


1ery infrequently because the clutch cover and driven 
plate are balanced as a unit during assembly. At this 


time, the cover and plate are installed on the crank- 
shaft/flywheel assembly and given a final fine-tune bal- 
ance before installation in the vehicle. 


Replacement of clutch components to correct vibra- 


tions should be performed only after exhausting all 
other possibilities. Check clutch operation as follows. 


(1) Raise vehicle on hoist and check engine front 
support cushion interlocks for grounding. Repair as nec- 


essary. Check other engine components (e.g., exhaust 
manifold, valve cover, etc.) for grounding on body or 
frame. If one of these components is grounded, repair 


and check for vibration. If vibration ceases, stop repair. 


If vibration continues, lower vehicle and proceed to next 


step. 


(2) Disconnect accessory drive belts one at a time, 


start engine, and check for vibration. If vibration stops 
after removal of a drive belt, cause of vibration is re- 


lated to accessory driven by belt or by belt itself. Repair 
as necessary. If vibration persists after checking all 
belts and accessories, proceed to next step. 
(3) Raise vehicle on hoist and remove transmission 


and clutch housing. Refer to Clutch Removal. 


( 4) Support engine firmly. 


(5) Check for 
loose flywheel mounting bolts. 
Tighten bolts to 105 foot-pounds (142 :N•m) torque if 


necessary and operate engine. If vibration ceases, stop 


repair. If vibration is still evident, proceed to next step. 


(6) Check flywheel face runout while holding crank- 


shaft end play to zero. If runout is 0.005 inch (0.12 mm ) 
or less, proceed to next step. If runout exceeds 0.005 inch 


(0.12 mm), replace flywheel and operate engine. If vibra- 


tion ceases, stop repair. If vibration is stiil evident, 
proceed to next step. 


(7) Check for damaged crankshaft vibration damp- 


ener. If dampener is in good condition, proceed to next 


step. If dampener is damaged, replace dampener and 


operate engine. If vibration ceases, stop repair. If vibra- 


tion is still evident, proceed to next step. 


1 Sl Check clutch co\·er imbalance as follo,,·s:· 
(al Remove clutch cover and dri\"en plate from 
flywheel. 


(b) Start and operate engine at speed where 


vibration occurred. 


(c) If vibration ceases. repiace clutch cover and 


recheck operation. If now OK. install clutch housing and 


transmission. Refer to Clutch Instailation. 


( 9) Lower vehicie. 


Clutch Noises 


Throwout Boring Noise 


Throwout bearing noises can be described as whirring, 
grating, or grinding noises that occur when the clutch 


pedal is depressed (clutch disengaged). 
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These noises usually continue until the clutch pedal is 


fully released (clutch engaged) and the bearing is no 


longer in contact with the clt.::ch cover release levers. 


Throwout bearing noise is corrected by replacing the 


bearing as outlined in this chapter. 


NOTE: The throtcout bearing should not be replaced as 


a matter of course when seri,'1.cing the clutch cover or 
driven plate. Replace the bearing only if defective. 


Transmission Clutch Shatt or Countarshatt Bearing Noise 


Transmission clutch shaft or countershaft bearing 
noises can be described as whirring, grating, or grinding 


noises which cease when the clutch pedal is depressed 


(clutch disengaged) or when the tran.smission is shifted 
into gear. These noises are most noticeable when the 


clutch pedal is full~· released and the transmission is in 


neutral. Correction of these :-10ises will require trans- - 


mission removal and replacement of the problem 
bearing(s). 


Crankshaft Piiot Bushing Noise 


Pilot bushing noises can be described as squealing, 


howling, or elephant-type trumpeting noises which are 


most noticeable when the engine is cold. These noises 
occur during the first few inches of clutch pedal travel 


as the pedal is being released (partial clutch engage- 


ment) with the transmission in gear. It can also occur in 


very cold weather when the pedal is fully depressed 


(clutch disengaged) and the engine is started with the 


transmission in neutral. To correct pilot bushing noise, 


replace bushing as outlined in this section. 


CLUTCH ADJUSTMENTS 


Four-Cylinder CJ Models 


The clutch hydraulic mechanism is self-adjusting. 
Free play adjustments are no[ required nor is there any 


provision for such an adjus[:::ent. 


Six- and Eight-Cylinder Models 


There are two clu tch adjustments required: clutch 
pedal free play and clutch co,·er release lever height. 
Clutch pedal freeplay shouid be checked and adjusted 
at the inter\"als specified in :::e :Yiecha.nical :.\Iaintenance 
Schedule. Chapter B. or wr.enever diagnosis indicates 
adjustment is neelied. Reier :o Clutch Pedai Free ?~a y 


..\djust:nent in r:::s section. 
Clutch cover re!ease !e•:er : eight snould ~ e checi-•ed 


and adjusted whenever the co\·er is removed or replaced 


during service operations. or whenever diagnosis in- 


dicates adjustment is needed. Refer :o the Clutch Ser- 


vice-Six- and Eigh t-Cylinder Models section in this 


chapter. 
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Clutch Pedal Free Play Adjustment 


(1) Lift clutch pedal upward and against pedal stop 


(fig. 2A-l). 


(2) Raise vehicle. 


(3) On Cherokee and Truck models, adjust clutch 
push rod lower ball pivot assembly in-or-out on push rod 
(fig. 2A-5) until bellcrank inner lever is parallel to front 


face of clutch housing. Lever should be slightly forward 


from vertical. 


( 4) On all models, loosen release rod adjuster 


jamnut. 
(5) Turn release rod adjuster in or out to obtain 


specified clutch pedal free play. 


(6) Tighten release rodjamnut. 


(7) Lower vehicle. 


CLUTCH LINKAGE 


The suspended-type clutch pedal is connected to the 


throwout lever through the clutch push rod, bellcrank 


outer and inner levers, and release rod (figs. 2A-5 and 


2A-6). The throwout bearing is mounted on the trans- 
mission front bearing cap and acts directly against the 


clutch cover release levers to engage and disengage the 
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clutch. The bearing is actuated by a throwout lever 
mounted in the clutch housing. The lever pivots on a r;·· 


steel ball mounted inside the clutch housing. 
\ 


The bellcrank pivots on ball studs mounted in the 
inner and outer support brackets (figs. 2.-\.-5 and 2A-6). 


Idler bushings, installed in each end of the bellcrank 
provide bearing surfaces for the ball studs. 


Clutch Linkage Lubrication 


The clutch linkage ball studs are the only linkage 


components that require periodic lubrication. The studs 
should be lubricated at the intervals specified in the 
Mechanical Maintenance Schedule, Chapter B. 


Lubrication Procedure 


The bellcrank has a lubrication fitting to facilitate 
ball stud lubrication. Whenever lubrication is necessary, 
proceed as follows: 


(1) Raise vehicle. 


(2) Fill lube gun with lithium-base chassis grease. 


(3) Connect lube gun nozzle to bellcrank fitting and 


lubricate ball studs. 


(4) Remove lube gun and lower vehicle. 
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Clutch Linkage-Six- and Eight-Cylinder CJ Models 
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CLUTCH REMOVAL 


\ 1) Remove screws attaching transmission shift le- 


ver boot to iloorpan and slide boot upward on lever. 
(2) Remove bolts attaching transmission shift lever 
housing to transmission (fig. 2A-7). Lift shift lever and 


housing upward and secure assembly to floorpan with 
wire. 


(3) Raise vehicle. 
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Transmission Clutch Shaft 2A-l 2 


(-1) ::.lark rear .t)ropeller shait and transfer case yo=-e 
for assembly alignment reference. 


(5) Disconnect rear propeller shaft a. transfer case. 


}love shaft aside and secure to underbody. 


(6) Position safety stand under engine to support 
engine. 


(7) Remove bolts/nuts attaching rear crossmember 


to frame rails and rear support cushion and remove 
crossmember. 


2A-1 0 CLUTCH 


SHIFT 
LEVER 
HOUSING 


Fig. 2A-7 
Shift Lever Removal-Model SR-4 


q 


I 


(8) Remove bolts attaching slave cylinder to clutch 
housing. Disengage cylinder push rod from throwout 
lever and move cylinder aside. Secure cylinder to under- 
body with wire, if necessary. 


(9) Drain transfer case and disconnect speedometer 
cable. 


(10) Disconnect backup lamp switch wire. 


(11) Disconnect parking brake cable, if necessary. 


(12) Disconnect transfer case vent hose at transfer 
case and disconnect 4WD indicator switch wire. 
(13) Remove starter motor. 


(14) ~ark front propeller shaft and transfer case 


yoke for assembly alignment reference. 


(15) Disconnect front propeller shaft from transfer 


case yoke. Move shaft aside and secure to underbody 


with wire. 


(16) Remove transfer case shift lever as fol- 


lows: Remove shifter shaft retaining nut. Remove cot- 


ter pins that retain shift control link pins in shift rods 
and remove pins. Remove shifter shaft and disengage 


shift lever from shift control links. Slide lever upward in 


boot to move lever out of way. 


NOTE: On some models. the shifter shaft is threaded 


into the shift lever and must be nnthreaded to remove it. 


On other models. the sizaft is removed simply by sliding 


it out of the lever. 


(17) Support transmission-transfer case assembly 
with transmission jack. Use safety chain to secure as- 
sembly on jack. 


(18) Remove bolts attaching transmission to clutch 
housing and remove transmission-trans! er case 
assembly. 


(19) Remove throwout bearing from throwout lever. 
(20) Remove bolts attaching clutch housing to engine 
and remove clutch housing. 


(21) Mark position of clutch cover on flywheel for 
assembly alignment reference. 


(22) Loosen clutch cover attaching bolts one or two 
turns at a time and in rotation to relieve spring tension 
on cover. 
CAUTION: The clutch cover bolts must be loosened 


evenly and in rotation to avoid distorting the cover. The 


cover is a steel stamping and could be warped if removed 


improperly. If warped, the cover ioill cause clutch chat- 


ter after assembly. 


(23) Remove clutch cover bolts and remove cover and 
driven plate from flywheel. 


(24) Remove pilot bushing lubricating wick from 
bushing bore in crankshaft and soak wick in clean en- 
- 


gine oil. 


(25) Remove bolts attaching transfer case to trans- 
mission adapter housing and remove transfer case from 


transmission. 


CLUTCH INSTALLATION 


(1) Install pilot bushing lubricating wick. 


(2) Insert Clutch Alignment Tool J-25353 in driven 
plate hub and position plate on flywheel. Be sure align- 
ment tool is fully seated in pilot bushing. 


NOTE: Be sure the driven plate side marked flywheel 
side is positioned against the flywheel. 


(3) Position clutch cover on flywheel and over 
driven plate. 


(4) Align driven plate and clutch cover using align- 
ment tool and install cover attaching bolts finger-tight 
only. 


(5) Tighten clutch cover bolts alternately and 
evenly to 23 foot-pounds (31 N•m) torque. 


CAUTION: To m:aid warping the clutch cover. tighten 


the cover attaching bolts a fe 1c turns at a time only. 


(6) Install clutch housing on engine and instail 
housing attachi:i.g bolts. Tighten bolts to 5-l foot-pounds 


(73 N•m) torque. 
(7) Install throwout bearing in throwout lever. Cen- 
ter bearing over clutch cover release fingers. 


(8) Shift transmission into gear using long handle 


screwdriver. 


(9) Install transmission. Be sure to align transmis- 


sion clutch shaft and dri\·en plate splines before 


installation. 


(10) Install and tighten transmission-to-clutch hous- 


ing bolts to 54 foot-pounds (73 )i•rn) torque. 
(11) Install transfer case on transmission. Raise 
\ 


transfer case using transmission jack. Align transmis- 
sion output and transfer case input shaft splines by 
rotating output shaft yoke. 


(12) Install and tighten transfer case attaching bolts 


to 30 foot-pounds (41 N•m) torque, and remove trans- 
ission jack. 


(13) Position transfer case shift lever and shifter 
shaft. Install shaft retaining nut and tighten nut 
securely. 


(14) Install transfer case shift control link assembly 
and install link retaining pins through links and shift 
rods. Use new cotter keys to retain link pins. Be sure 
shift lever is properly aligned in control link assembly. 


(15) Connect vent hose to transfer case vent. 


(16) Connect backup light switch and 4WD indicator 
switch wires. 


(17) Connect speedometer cable to transfer case. 


(18) Connect front and rear propeller shafts to trans- 


fer case yokes. Be sure to align shafts and yokes using 
assembly reference marks made previously. Tighten U- 


joint clamp strap bolts to 15 foot-pounds (20 N•m) 


torque. 


(19) Install rear crossmember. Tighten crossmember 
attaching nuts to 30 foot-pounds (41 N•m) torque. 
(20) Connect parking brake cable if cable was 
disconnected. 


(21) Install slave cylinder on clutch housing. Be sure 
cylinder push rod is properly seated in throwout lever. 


(22) Fill transfer case to correct level with specified 
lubricant. Refer to Chapter 2D. 


(23) Remove stand used to support engine and lower 


vehicle. 


(24) Install transmission shift lever assembly. 


(25) Install screws attaching transmission shift lever 


boot to floorpan. 


PILOT BUSHING REPLACEMENT 


Removal 


(1) Remove clutch assembly. Refer to Clutch Re- 


moval in this section. 


(2) Obtain and lubricate replacement pilot bushing 


with engine oil. 


! 31 Remove pilot bushing lubricating wick and soak 


\vick in engine oil. 


t-!) Remove old bushing using Tool J-5822. Or, pack 
bushing bore with grease, insert clutch alignment tool 


into bushing, and tap tool with mallet. Hydraulic pres- 


sure of grease will force bushing out. 


( 5) Clean crankshaft bore if grease was used to re- 


:nove old bushing. 


Installation 


(1) Install pilot bushing lubricating wick in bushing 
bore in crankshaft. 


(2) Install replacement pilot bushing in crankshaft 
bushing bore using Clutch Alignment Tool J-25353. 
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CAUTION: Do not allow the bushing to become cocked 
during installation. The bushing and installer tool must 
be kept parallel 'With the crankshaft centerline during 


ins taUation. 


(3) Remove bushing installer tool. 


(4) Install clutch, transmission, and transfer case 
assemblies. Refer to Clutch Installation in this section. 


THROWOUT BEARING AND LEVER 


Removal 


(1) Remove transmission-transfer case assembly. 
Refer to Clutch Removal in this section. 


(2) Remove throwout lever boot. 


(3) Disconnect throwout lever spring (fig. 2A-5). 


(4) Remove throwout lever and bearing as 
assembly. 
( 5) Remove throwout bearing from lever. 


Installation 


(1) Fill slots in inner groove of replacement throw- 


out bearing with AMC/Jeep chassis lubricant, or 
equivalent. 


(2) Position throwout lever on pivot ball in clutch 
housing and connect lever spring to lever. 


(3) Install throwout lever boot. 


(4) Install throwout bearing in lever. Be sure bear- 


ing retaining springs are engaged in lever and that locat- 
ing lugs on lever are seated in locating slots in bearing. 


(5) Install transmission-transfer case assembly. Re- 


f er to Clutch Installation in this section. 


FLYWHEEL REPLACEMENT 


Removal 


(1) Remove clutch, transmission, and transfer case 
assemblies. Refer to Clutch Removal in this section. 


(2) Remove bolts attaching flywheel to crankshaft 
flange and remove flywheel. 


lnstallatlon 


(l) :\fount flywheel on crankshaft !!ange and install 


attaching bolts finger-tight. 


I 2) Tighten flywheel attaching bolts alternately and 


evenly to 65 foot-pounds (88 N•m) torque. 


(3) Clean surface of replacement flywheel with al- 
cohol to remove all traces of oil, grease, or other pro- 
tective substances. 


(4) Install clutch, transmission, and transfer case 
assemblies. Refer to Clutch Installation in this section. 
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TRANSMISSION CLUTCH SHAFT 


If the transmission clutch shaft requires replacement, 


remo,·e and disassemble the transmission and replace 


the shaft. Refer to Chapter 2B-.Yianual Transmission 
for the necessary service procedures. 


CLUTCH HOUSING ALIGNMENT 


The clutch housing alignment procedure for four-cyl- 


inder CJ models is the same as for six- or eight-cylinder 
models without transmission adapters. Refer to Clutch 
Housing Alignment-Alignment Check without Trans- 
mission Adapter in the Six- and Eight-Cylinder Model 


Clutch service section. 


CLUTCH CYLINDER SERVICE 


Removal 


(1) Disconnect hydraulic line at clutch cylinder (fig. 
2A-8). Use flarenut wrench to loosen and remove fitting 
as fitting hex may be damaged by open end wrench. 
(2) Cap hydraulic line and cylinder opening to pre- 


vent dirt en try. 
(3) Remove cotter pin and washer that retain cylin- 
der push rod on clutch pedal and slide rod off pedal 


pivot. 


(4) Remove nuts attaching clutch·· cylinder to 
mounting studs on dash panel and remove cylinder. 


Disassembly 


( 1) Remove reservoir cap and rubber cover. Place 


cap and cover on clean, lint free paper or cloth. 


NOTE: It is 11ot necessary to remove the rubber outer 


cover j rom the resen;oir cap unless the cover is 


damaged. 


(2) Remove push rod dust cover. Use screwdriver to 


pry co,·er off cylinder. Discard cover after removal. 


(3) Remove snap ring that retains push rod in cylin- 


der. lJse needlenose pliers to compress ends of snap ring 


and remove ring fro m cylinder bore. Discard snap ring 


after removal. 


( 4) Remove push rod, retaining washer and seal as 


assembiy rfig. 2.A-9). Remove and discard push rod seal. 


(5) Remove plunger, valve spring, and valve stem 


assembiy from cylinder bore (fig. 2.-\.-9). Tap cylinder 


body !:ghtly on wood block to dislodge assembly from 


bore. 


(6) Compress valve spring slightly and pry tab of 
valve stem retainer upward to release retainer, spring, 
and stem assembly from plunger (fig. 2A-10). 


NOTE:_.The retainer tab is located in the rectangular 


slot in the side of the stem retainer (fig . .:ZA.-10). Use a 


small. thin blade screwdriver to pry the tab upward. 


Ag. 2A-8 
Clutch Cylinder location 


(7) Remove seal from plunger (fig. 2A-9). Discard 


seal after removal. 


(8) Remove spring retainer and valve stem from 


valve spring. 


(9) Remove valve stem fro m retainer and remo\·e 


spring washer and stem tip seal from end of valve stem 


(fig 2A-9). Discard stem tip seai and spring washer. 


(10) Clean all parts thoroughly with brake fluid or 
brake cleaning solvent only. 
(11) Inspect cylinder bore for cracks, porosity, wear, 


deep scoring or nicks, and severe corrosion or pitting. If 


bore exhibits any of these conditions. replace cylinder. 


Assembly 


t ll Lubricate cylinder bore "'·ith brake fluid. 


(2) Install replacement seals on plunger and vah·e 


stem. Be sure lip of plunger seal faces stem end of 
plunger. Also be sure stem tip seal is installed so that 


seal shoulder fits in undercut at end of valve stem. 


(3) Install new spring washer on valve stem. Insta'l 


plastic spring retainer on vai,:e stem and over spring 
washer. Be sure large end of :-etainer is facing end of 


stem tfig. 2A-10). 
( 4) Install valve spring over stem and seat spring on 
stem retainer. 


(5) Install assembled vah·e spring, retainer, and 
stem assembly on plunger (fig. 2A-10). Compress spring 
against plunger. When end of valve stem passes through 
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Fig. 2A-9 
Clutch Cylinder Assembly 


stem retainer and seats in small bore in end of plunger, 


bend retainer tab downward to lock stem and retainer 


on plunger. 
. 


(6) Lubricate spring and plunger assembly with 


brake fluid and insert assembly (spring end first) into 
CYiinder bore. 


, 
(7) Install new seal and dust cover on push rod. 


(8) Lubricate ball-end of push rod, seal, and lip oi 


dust cover \Vith lubricant supplied in cylinder overhaul 
kit. 


(91 Insert push rod and push rod retainer into c:;lin- 


rier bore. Secure oush rod and :-et:::.iner in bore using 
replacemen t snap ~ing supplied in o\·erhaul kit. 


l lOl Slide push rod seai up against push rod retainer 


and install dust cover on end oi cylinder. Be sure co\·er 


ip is seated in undercut on end of cylinder. 


( 11) Remove and discard old seal from filler cap and 


install new seal supplied in kit. 


( 12) Install rubber outer cover on filler cap, if 


removed. 


Installation 


(1) Install clutch cylinder on dash panel mounting 


studs. Tighten cylinder attaci:ing nuts to 11 foot-pounds 


(15 :>T•m i torque. 


12) Connect hydr aulic line to clutch cylinder. 


(3) Install cylinder push :-od on clutch pedal pi\·ot 


and install retaining washer and cotter pin. 


(4) Fill clutch cylinder reservoir with brake fl uid to 


level indicated on side of resen ·oir. Use _.\) IC/ Jeep brake 
fluid. or equivalent, marked S . .\E J-1703 or DOT 3 only 


to fill resen·oir. 


151 Inswll re:;en·oir cap :lnd oieed c!utch hydraulic 
system. Reier to Clutch Hyd:-aulic System Bleed:ng. 


SLAVE CYLINDER SERVICE 


Removal 


(1) Raise vehicle. 


(2) Disconnect hydraulic line at cylinder. 
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(3) Remove throwout lever-to-cylinder push rod re- 
taining spring. 
· 


( 4) Remove bolts at~aching cylinder to clutch hous- 
ing and remove cylind;r and heat shield, and throwout 
lever pivot, washer, 01.1d seal. 


PLUNGER 


VALVE STEM 


SPRING 
~~~----RETAINER 
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Ag. 2A-1 O Removing Valve Spring and Stem from Plunger 


Dluuembly 


(1) Clean cylinder exterior thoroughly. 


(2) Remove boot from cylinder. 


(3) Remove cylinder push rod, boot, plunger and 
spring as assembly (fig. 2A-11). 


(4) Remove spring and seal from plunger. 


(5) Remove snap ring that retains push rod in 
plunger and remove push rod and boot. 


(6) Remove boot from push rod. 


(7) Clean parts with brake fluid. 


Assembly 


(1) Install new boot on push rod. 


(2) Install push rod in plunger and install new push 
rod retaining snap ring. 


(3) Install spring on plunger. 


( 4) Lubricate cylinder bore and seal with brake 
fluid. 


(5) Install assembled plunger, spring and push rod 
in cylinder. 
f'. 


(6) Install and secure boot on cylinder. 
(7) Install pivot, washer and seal on end of push 
rod. 
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Ag. 2A-11 
Slave C-tllndar Push Rod. Plunger. and Spring Assembly 


Installation 


(1) Position heat shield on cylinder. 


(2) Lubricate throwout !ever socket with chassis 
lubricant. 
(3) Align push rod with throwout lever, position 
cylinder on clutch housing and install cylinder attaching 
bolts. Tighten bolts securely. 


rod. 
(4) Connect throwout lever spring to cylinder push 


(5) Connect hydraulic line to cylinder. 


(6) ·Lower vehicle. 
(7) Fill reservoir with brake fluid and bleed hydrau- 
lic system. Ref er to Clutch Hydraulic System Bleeding. 


CLUTCH HYDRAULIC SYSTEM BLEEDING 


(1) Fill reservoir with brake fluid. 


(2) Raise vehicle. 


(3) Compress slave cylinder plunge!' by pushing 


throwout lever forward as far as possible. 


(4) Attach one end of rubber hose :o slave cylinde!" 
bleed screw. Place opposite end of hose in glass con- 
tainer 1/2 full of brake fluid. Be sure hose end is sub- 
merged in fluid. 


(5) Loosen bleed screw. 


(6) Have helper press and hold elute!. pedal to floor . 
Tighten bleed screw and release pedal. Repeat bleeding 
operation until fluid enter:ng contai::er is free oi 


bubbles. 


NOTE: Do not allow the reser vair to nm out of fluid 


duri.ng the bleeding operation. 


(7) -Lower vehicle. 


(8) Adjust reservoir fluid level to level indicated on 
reservoir after completing bleeding operations. 
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SPECIRCATIONS 


Torque Specifications 


Service Set-To Torques should be used when assembli~g components. Service In.Use Recheck Torques should be used for checking a 
pre-torqued item. 


Clutch Cover Bolts: 
Four-Cylinder .... . . .. . . . . .. . . .. ....... . .. . ...... .. ..... . .. . .... . ..... . 
Clutch Housing-to-Engine Bolts: 


Four-Cylinder - 
All ... ... ... . . . . .. ... . .... . . . .. . .. . .... . . . . . ... . . . . .. . 


Clutch Housing-to-Transmission Bolts: 
Four-Cylinder .. . ...... . .. . .. .... .. . . . .... .. . ..... .. . ..... . ..... . ... . . . 


Starter Motor-to-Clutch Housing Bolts: 


Four-Cylinder .. . .... -.......... . . .. .. . ........................ . 


Clutch Cable Locknut: 


Four-Cylinder . .. . .. ...... . .... . ......... .. . . .. . . . ............... . . . .. . 


Clutch Housing Inspection Cover Screws: 
Four-Cylinder ..... . ... . .. .. ... .. .. . .. . .... .. ... . .. .. ...... . .. . .... ... . 


Flywheel-to-Crankshaft Bolts: 
Four-Cylinder .. .. ..... . .................... . .. . . .. ..... . ...... .. ..... . 


Rear Crossmember Stud Nuts : 


Four-Cylinder . . .... .. .............. .. ... . . . . . .. . .... . ........ . ...... . . 


Transmission Support Cushion-to-Crossmember Bolts: 


Four-Cylinder .. ..... . . . . . . .... . ...... . ... . .. .. . . ..... . .... . . . . .. .. .. . . 


USA (ft ·lbs ) 


Service 
Set-To 


Torque 


23 


54 


54 


54 


25 


30 


65 


35 


25 


In-Use 


Recheck 


Torque 


20-26 


46-62 


46-62 


46-62 


21-29 


25-35 


59-71 


30-40 


20-30 


Metric (N•m) 


Service 
Set-To 


Torque 


31 


73 


73 


73 


34 


41 


88 


47 


34 


In.Use 


Recheck 
Torque 


27-35 


62-84 


62-84 


62-84 


28-39 


34-47 


80-96 


41-54 


27-41 


All Torque values given in foot-pounds and newton•meters with dry fits unless otherwise specified. 
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CLUTCH SERVICE- 
SIX- AND EIGHT- 
CYLINDER MODELS 


Clutch Covar Release Levar Adjustment 
Clutch Housing Alignment 
Clutch Inspection and Service 
Clutch Installation 


Clutch Pedal Replacement-CJ 
Clutch Pedal Ovarcentar Spring Rapiacamant-CJ 
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(1) Remove transmission as outlined in Chapter 2B. 


(2) Remove starter motor. 


(3) Remove throwout bearing. 


( 4) Remove clutch housing. 


(5) Mark position of dutch cover on flywheel for 


assembly alignment reference. 


Paga 
Clutch Pedal and Ovarcentar Spring Raplacemant- 
Cherokea-Wagonaar-Truck 2A-21 
Clutch Removal 2A-15 
Spaci!IC4tlons 2A-21 


Tools 2A-22 


16) Loosen dutch cover attaching bolts one or two 


turns at a time and in rotation to relieve spring tension 


on cover. 


CAUTION: The clutch cot'er bolts must be loosened 
evenly and in rotatfon to aroid cO"ver dis tort<on. The 


cover is a steel starnpi:ng a11d could be warped ijimprop- 


erly removed re.ntlting in cha ch chatter u;h.en installed. 
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(7) Remove clutch cover bolts and remove cover and 


driven plate from flywheel. 


NOTE: Observe which side of the dri,ven plate faces the 
flywheel before removing the plate. Paint or chalk align- 
ment marks on the plate for assembly reference. 


(8) Remove pilot bushing lubricating wick and soak 
wick in engine oil. 


(9) Inspect and service clutch components as out- 


lined under Clutch Component Inspection, 


CLUTCH INSTALLATION 


(1) Check and correct clutch cover release lever 


height if necessary. Lubricate release lever pivots spar- 


ingly. Do not over lubricate pivots. 


(2) Install pilot bushing lubricating wick in crank- 
shaft bore. 


(3) Insert Clutch Alignment Tool J-22056 (Chero- 


kee, Wagoneer and Truck), or Alignment Tool J-25353 


(CJ), or spare clutch shaft in driven plate hub and mount 
assembled plate and tool on flywheel. Be sure alignment 


tool is fully seated ih pilot bushing. 


CAUTION: Be sure the correct side of the driven plate 
faces the JZywheeL Refer to the reference marks placed 


on the driven plate during clutch removal 


(4) Position clutch cover on flywheel and over 


driven plate and alignment tool. Align cover and fly- 
wheel according to reference marks made during clutch 


removal and install cover attaching bolts finger tight 


only. 


(5) Tighten cover attaching bolts alternately and 
evenly to 40 foot-pounds (54 .N•m) torque. Be sure to 
maintain cover-to-plate alignment while tightening 


bolts. 


CAUTION: The coi·er attaching bolts must be tight- 


ened alternately and ei1enly to avoid distorting the 


cover. 


(6) Install clutch housing and tighten housing at- 


taching bolts to specified torque. Refer to Specifications. 


(7) Install starter motor. 


(8) Install throwout bearing. On Cherokee, Wagon- 
eer and Truck models. be sure wave washer is installed 
on throwout lever. On CJ models, be sure bearing ten- 
sion springs are engaged in throwout lever. 


(9) Install transmission as outlined in Chapter 2B. 


CLUTCH INSPECTION AND SERVICE 


Driven Plate 


Inspect the friction material for excessive wear; or 
charred, cracked, broken or loose friction material. 


' 
Check the driven plate steel hub and cushion spr.ings for 
distortion, cracks, or breakage. Replace the driven plate 


if it exhibits any of these conditions." 


NOTE: Do not replace the driven plate if the cushion 
springs only appear loose. This is a normal condition 


when the plate is removed from the vehicle and the 
springs are not under load. 


Clutch Cover 


Inspect the cover for cracks, distortion, broken or 
collapsed apply springs and for broken, bent, loose, or 


excessively worn release levers. Inspect the pressure 


plate surface for deep scores, cracks, heat checking or 


discoloration, and for evidence of warping (use a 
straightedge to check pressure plate surface flatness). 


Replace the cover as an assembly if it exhibits any of _ 
these conditions. 


NOTE: The centrifugal rollers in the clutch cover may 


rattle when the cover is removed and not under load. Do 


not replace the cover if this occurs, it is a normal 
condition. 


Throwout Bearing 


A simple throwout bearing design is used on Jeep 
vehicles. The bearing is retained on the throwout lever 


by tension springs. 


CAUTION: The throwout bearings used on Jeep ve- 
hicles are permanently lubricated during manufacture. 


Do not wash or immerse the bearings in solvent as the 
bearing lubricant could be dissolved. Clean the bearing 
by wiping it with shop towels. 


Inspect the bearing for excessive wear and deep scor- 


ing on the release lever contact surface, looseness on the 


sleeve, or discoloration which indicates overheating. 
Check the sleeve bore for excessive wear or burrs which 
could cause it to bind on the front bearing cap. Rotate 


the bearing on the sleeve. The bearing must rotate freely 


and not bind. When rotating the bearing, also listen for 
grinding or grating sounds which indicate that the inter- 


nal rollers are worn or damaged. Check the bearing 
tension springs for distortion or breakage. Replace the 


bearing if it exhibits any of these conditions. 


Transmission Front Bearing Cap 


Inspect the bearing cap for deep scoring or excessive 
wear. Replace the bearing cap if worn or scored and 


inspect the throwout bearing sleeve for burrs, wear or (_ 


other damage which could cause a bind condition. Re- 
place the bearing cap or throwout bearing if either ex- 


hibits these conditions. 


,. . 


( 


Crankshaft Piiot Bushing ' 


Inspect the bushing for excessive wear, deep scoring, 
cracks, or looseness. Replace the bushing if worn or 
damaged 


Bushing Replacement 


(1) Obtain replacement bushing and soak bushing 
in engine oil. 


(2) Remove bushing lubricating wick. 
(3) Fill crankshaft bore and pilot bushing with 
chassis grease. 


( 4) Insert clutch aligning tool in to bushing and tap 
end of tool with lead hammer. Hydraulic pr.essure gen- 
erated by compressed grease will force bushing out of 
crankshaft bore. 


NOTE: If the bushing proves difficult to remove using 


the hydraulic method, remove the bushing using Puller 
Tool J-5822 and Slide Hammer J-2619-01. 


(5) Remove all grease from crankshaft bore and 
clean bore thoroughly. 


(6) Install replacement pilot bushing on clutch 
alignment tool. 


(7) Install bushing in crankshaft bore using clutch 
alignment tool as bushing driver. Keep bushing straight 
during installation and be sure it is fully seated. 


(8) Install bushing lubricating wick. 


Flywheel 


Inspect the flywheel surfaces for cracks, deep scoring, 
excessive wear, heat checking, discoloration, and exces- 
sive face runout or distortion. Check face runout using a 
dial indicator. Runout must not exceed 0.005 inch (0.12 


mm) with the crankshaft end play held to zero. Use a 
straightedge to check surface flatness. Inspect the ring 


gear teeth for cracks, breakage, or excessive wear. If the 


ring gear teeth are severely milled (worn), also check the 


starter motor drive teeth for similar wear or damage. 


Check the flywheel attaching bolt torque and tighten the 


bolts ;:o 105 foot-pounds (142 ~·m1 torque if necessary. 


Replace the flywheel if it exhibits any of the conditions 
just described. 


Transmission Clutch Shaft 


Install the driven plate on the clutch shaft. The driven 
plate must move freely on the shaft splines. If the 
splines have burrs, remove them using a file or oilstone. 
If the driven plate does not move freely on the splines, 
incomplete clutch release will occur resulting in hard 


shifting. Replace the clutch shaft if worn or damaged. 
Ref er to Chapter 2B for procedure. 
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CLUTCH HOUSING ALIGNMENT 


Clutch housing misalignment is caused by excessive · 


face or bore runout of the clutch housing or housing-to- 


transmission adapter. Misalignment will cause im- 
proper clutch release, driven plate failure, front trans- 
mission bearing failure, premature crankshaft pilot 
bushing wear, and clutch noise and vibration. In severe 
cases, misalignment will also cause gear jump-out on 
deceleration. If these malfunctions occur, the rear face 
and bore of the clutch housing or housing-to-transmis- 
sion adapter must be checked for excessive runout. 


Allgnment Check-Without Transmission Adapter 


NOTE: Use the followi,ng procedure when the i:ehicle is 


not equipped wi,th a clutch housing-to-transmission 


adapter. 


(1) Remove transmission as outlined in Chapter 2B. 


(2) Remove clutch housing, clutch cover, and driven 
plate. 


(3) Remove one flywheel attaching bolt. 


( 4) Obtain 1/ 2-20 x 9-inch bolt and 1/2-20 nut for 
use as dial indicator support. 


(5) Thread nut onto bolt until 10 or 12 bolt threads 


are exposed. 


(6) Thread bolt into crankshaft attaching bolt hole 
and tighten nut to secure bolt. 


(7) Install clutch housing on engine and tighten 


housing attaching bolts to specified torque. Refer to 


Specifications. 


(8) Mount dial indicator on 9-inch bolt. Indicator 
stylus must contact rear face of clutch housing approx- 


imately 118-inch from edge oi bore (fig. 2.A.-12). 


(9) Rotate crankshaft and check face runout of 


housing. Face runout must not exceed 0.010 inch (0.25 
mm) total indicator reading at any point throughout 360 
degrees rotation. 


NOTE: Crankshaft end play must be held to zero to 


obtain an accurate face 11wo1tt reading. J1ove (md hold 
the crankshaft foflcard or rear10ard 1!s1ng a pr1 bar to 


remove end play. 


( 10) If face runout is o\·er specified limits. correct 


runout as follows: 


(a) Move dial indicarnr aside and loosen clutch 


housing attaching bolts. 


(bJ Insert shims bet'.\·een housing and engine- 


to-housing spacer as required :o correct ::-unout . fig. 2.-\.- 


13). Install shims at points . .\. ;:o align top of housing with 


bottom of housing. Install shims at points B, D. C, or E 


to correct runout at either side of clutch housing. Shims 


installed at points D and E wiil also align housing from 
bottom to top. 


(c) Tighten housing attaching bolts to specified 


torque. 
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Fig. 2A-12 
Mounting Dlal Indicator 


A 


Flg. 2A-13 
Shim Placement (Six-Cylinder Engine Shown! 


( d) Reposition dial indicator stylus on housing 


face and recheck face runout. 


I eJ Total face runout of clutch housing must not 


exceed 0.010 inch (0.25 mm ). Relocate shims as neces- 


sary ~o correct runout. 


( 11) Check clutch housing bore alignment l>y posi- 


tioning dial indicator stylus on inside diameter of hous- 


ing bore. 
(12) Hold crankshaft end play to zero, rotate crank- 


shaft and note dial indicator reading at four equally 


spaced points. Bore runout must not exceed 0.010 inch 


(0.25 mm) total indicator reading at any point. 


NOTE: Any change in face alignment will also change 
bore alignment. In some cases, it is possible to correct ,.. .. 


bore alignment simply by correcting face alignment. ( 


Where it is impossible to correct bore alignment to a 
maximum of 0.010 inch (0.2j mm) runout (after chang- 
ing face alignment). replace the clutch housing. 


Alignment Check-With Transmission Adapter 


Use the following procedure to check clutch housing- 


to-transmission adapter alignment. 


(1) Remove transmission as outlined in Chapter 2B. 


(2) Remove clutch housing and adapter as assem- · 


bly. Do not remove adapter from housing. 


(3) Remove clutch cover and driven plate. 


( 4) Remove one flywheel attaching bolt. 


(5) Obtain 1/2-20 x 15-inch bolt and 1/ 2-20 nut for 
use as dial indicator support. 


(6) Thread nut onto bolt until 10 to 12 threads are 


exposed. 


(7) Thread bolt into flywheel attaching bolt hole 
and tighten nut to secure bolt. 


(8) Install clutch housing and adapter assembly and 


tighten housing bolts to specified torque. 
(9) Mount dial indicator on bolt. Position indicator 


so stylus contacts transmission mating face of adapter 
about 1/8 inch from edge of adapter bore. 


(10) Zero dial indicator, rotate crankshaft 360 de- ' 


grees, and observe adapter face runout. Runout must 
not exceed 0.010 inch (0.25 mm) total indicator reading 
at any point through 360 degrees of rotation. 


CAUTION: Crankshaft end play must be held to zero 


to obtain an accurate face runout reading. :vf ove and 
hold the crankshaft forward or rearward using a pT7J bar 


to eliminate end play. 


(11) Check bore runout of adapter. Position dial in- 


dicator so stylus contacts adapter bore at approximate 


center of bore. 


(12) ·Zero dial indicator, rotate crankshaft 360 de- 
grees, and observe runout of adapter bore. Runout :nust 
not exceed 0.010 inch (0.25 mm) at any point :nrough 360 


degrees of rotation. 


NOTE: Crankshaft end piay must be held to zero to 
obtain an accurate runout reading. Jlove and hold th e 


crankshaf t foru.:ard or reanmrd using a pnJ oar to elim- 


inate end play. 


(13) If adapter runout is above specified :imits. cor- 
rect adapter misalignment as outlined in follo\ving 
steps. 


(14) If adapter bore runout is within limits but out of 
tolerance at face, shim clutch housing as required to \ 


obtain runout of 0.010 inch (0.25 mm) or less. Shim · 


housing as outlined under Alignment Check-Without 


Transmission Adapter. 


(15) If adapter face runout is within limits but out of 
tolerance at bore, proceed as follows: 


(al Loosen adapter-to-clutch housing bolts one 
or nvo turns. 


(b) Move adapter up, down, or side-to-side as 
required to obtain runout of 0.010 inch (0.25 mm) or less. 


Tap adapter with hammer to reposition it. 


(c) When runout is corrected, tighten adapter 
bolts to 35 foot-pounds (47 N•m) torque. 


(d) Recheck runout and adjust adapter position 
again if necessary. 


(16) If adapter face or bore runout cannot be brought 


within tolerance, replace adapter and clutch housing. 


(17) If adapter and housing are replaced, install dial 


indicator and check runout of replacement pa;:-ts. 


(18) After checking and correcting adapter align- 
ment, remove dial indicator and remove clutch housing 


with adapter attached. Do not remove adapter or dis- 


turb adapter position if runout was corrected. 


CAUTION: If the clutch housing was shimmed, mark 
the location of the shims for assembly reference before 
removing the housing. 


(19) Remove 1/2-20 bolt and nut from flywheel and 


install flywheel bolt removed previously. Tighten bolt to 
105 foot-pounds (142 N•m) torque. 
(20) Install driven plate and clutch cover. Tighten 


clutch cover bolts to 40 foot-pounds (54 N•m) torque. 


(21) Install clutch housing and adapter assembly and 


clutch housing alignment shims as necessary. 


(22) Tighten clutch housing bolts to specified torque. 
Refer to Specifications. 


(23) Install transmission as outlined in Chapter 2B. 


CLUTCH COVER RELEASE LEVER ADJUSTMENT 


NOTE: A lways check and correct the release /e1.:er 


height adjustment. if necessary, before Installing an 


original or replacement clutch corer. 


(1) Install Gauge Plate Tool J-1048, on flywheel in 
position normally occupied by driYen plate (fig. 2A-U). 


( 2) Position clutch co\·er over gauge plate. Cover 


release :evers must be directly o\·er machined lands of 


gauge ~ia te and gauge plate hu i:J must be centered be- 


r·.\·een ends of re!ease le\·ers. 
(3) Install clutch cover on flywheel. Tighten cover 
attaching bolts in rotation. one or two turns at a time to 


avoid distorting coYer. 


Ul Compress each release le\·er seYeral times to 


seat le'.·ers in operating position 1fig. 2..\.-15). Use ham- 


:ner har.dle to conpress le\·ers. 


151 :\Ieasure '.'!eight or· each !e\"er relative to gauge 


hub using Clutch Le,:er Height Gauge Tooi J-23330 (fig. 


·~) 
.. -161. Gauge tooi has four different dimensional set- 
ings which can be used for measuring above and beiow 


hub. 


(6) . .\.djust release levers by turning lever height 


adjusting nuts until lever is at desired height. 
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(7) After each lever has been adjusted, work le\·er 
down and up several times and recheck adjustment. If 


adjustment is correct, stake nut with punch to secure it. 


Fig. 2A-14 
Mounting Gauge Plate J-1048 
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Fig. ZA-15 
Compressing and Seating Release Levers 


CLUTCli PEDAL OVERCEHTER SPRING 


RE?UC~MENT -CJ MODELS 


( 1 i Di sconnec~ batter:: negative cai:Jie. 


1 :21 R.emo\·e main wir'.ng '.larness :·ron clip that 3-=- 


cures harness to dash panel. Clip is located below dasn 
panel rod mounting bracket. 


(3) Center punch and drill 3/8-inch diameter access 
hole in dash panel, 1-3/ 4 inches below center of dash 
panel rod mounting bracket. 
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HEIGHT 
GAUGE 
J-23330 
\ 


RELEASE 
LEVER 


Ag. 2A-16 
Measuring Ralaasa Laver Haight 
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( 4) Feed 3-foot long double strand of heavy gauge 
mechanics wire through hole just drilled in dash panel. 


(5) Wrap wire around end of clutch pedal over- 


center and feed wire back out of drilled hole. Twist ends 


of wire together securely to form loop. Spring center 


spring and feed wire back out of drilled hole. 


(6) Insert 2 x 4 board through looped end of wire. 
Position a second 2 x 4 board against dash panel to pry 
against (fig. 2A-17). 


MECHANICS 
WIRE 


DASH PANEL 
ROD MOUNTING 
BRACKET 
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Fig. ZA-17 
Clutch Pedal Ovarcantar Spring Ramoval/lnstallatlon 


(7) Position bottom end of 2 x 4 board inserted in 


looped end of wire against 2 x 4 board on dash panel and 


pull back on board to release overcenter spring from 


clutch pedal. 


CAUTION: Be sure the :2 x l boards do not contact any 


oj the brake lines during overcenter spring removal or 


ins tall a tion. 


(8) Clamp vise grips on lower end of clutch pedal 
support bracket. Bend bracket downward to provide ac.- 
cess to end of overcenter spring that is attached to 
bracket. Disconnect and remove overcenter spring after 
bending support bracket. 


(9) Connect replacement overcenter spring to pedal 
support bracket. 


(10) Install mechanics wire on new overcenter spring (- 


and position spring on lower portion of clutch pedal. 


(11) Pull 2 x 4 board (with wire wrapped around it) 


forward until overcenter spring slides into and seats in 


pedal arm slot. Have helper observe and assist in spring 
seating if necessary. 


NOTE: As the spring is pulled forward, it will ride 


along the pedal edge until it seats in the pedal slot. 


(12) Remove 2 x 4 boards and mechanics wire. 


(13) Plug hole drilled in dash panel. 


(14) Install main wiring harness in dash panel clip. 


(15) Connect battery negative cable. 


CLUTCH PEDAL REPLACEMENT-CJ MODELS 


(1) Disconnect battery negative cable. 


(2) Disconnect clutch pedal push rod at bellcrank. 


(3) Remove fuse panel attaching screws and remove 
panel. 


( 4) Remove main wiring harness from clip that se- 
cures harness to dash panel. Clip is located below dash 
panel rod mounting bracket. 


(5) Center punch and drill 3/8-inch diameter access 
hole in dash panel, 1-3/ 4 inches below center of dash 
panel rod mounting bracket (fig. 2A-17). 


(6) Feed 3-foot long double strand of heavy gauge , 


mechanics wire through hole just drilled in dash panel. 


(7) Wrap wire around end of clutch pedal over- 


center spring and feed wire back-out of drilled hole. 


Twist ends of wire together securely to form loop. 


(8) Insert a 2 x 4 board through looped end of wire. 
Position a second 2 x 4 board against dash panel to pry 
against (fig. 2.A-17). 


(9) Position bottom end of 2 x 4 board inserted in 


looped end of wire against 2 x 4 board on dash panel. 
Pull back on board to release overcenter spring from 
clutch pedal. 


CAUTION: Be sure the 2 := ~ boards do not contact any 


of the brake lines during oi-ercenter spring remornl or 


installation. 


(10) Clamp \'ise grips on lower end of clutch pedal 
support bracket. Bend bracket downward to provide ac- 
cess to end of overcenter spring that is attached to 
bracket. Disconnect and remove overcenter spring. 


(11) Remove snap ring on end of pedal shaft and 


remove clutch pedal. 


\12) Disconnect clutch pecial push rod :Z"om clutch 
pedal and remove clutch pedal. 
(13) Lubricate bushings in replacement clutch pedal 
with Lubriplate, or equivalent, lubricant. 


(14) Connect clutch pedal push rod to replacement 1· 


clutch pedal. 
\,_ 


(15) Install clutch pedal on pedal shaft and install 


snap ring on end of shaft. 


(lti) Install fuse panel. 


(17) Connect clutch pedal push rod to bellcrank. 


(18) Position overcenter spring on lower portion of 
clutch pedal. 


( 19) Pull 2 x 4 board (and mechanics wire) forward 


until overcenter spring slides into and seats in pedal arm 
slot. 


NOTE: As the spring is pulled forward, it will ride 


alony the pedal arm edge and snap into the pedal slot. 


(20) Remove 2 x 4 boards and mechanics wire. 


(21) Plug access hole drilled in dash panel. 


(22) Secure main wire harness in clip. 


(23) Connect battery negative cable. 


(2-!) Check and adjust clutch pedal 
fr~e play if 


necessary. 


CLUTCH PEDAL AND OVERCENTER SPRING 
REPLACEMENT-CHEROKEE-WAGONEER-TRUCK 


Overcenter Spring 


Overcenter Spring Removal 


(1) On vehicles with air conditioning, remove left 
side duct extension. 


(2) Disconnect clutch push rod at clutch pedal. 


(3) Remove clutch pedal stop. 


(4) Press clutch pedal halfway down to spread over- 


~ enter spring coils slightly and insert thin shims be- 


tween overcenter spring coils. 
(5) Raise clutch pedal until pedal stops against 
lower edge of instrument panel. 


( 6) Disconnect and remove overcenter spring from 
pedal and support bracket. 


Installation 


1 ii Insert thin shims between overcenter spring 
coils. 


(2) Install overcenter spring on support bracket and 


clutch pedal. 


t3l Remove shims fro m overcemer spring coils. 
1-! l Connect clutch push rod to clutch pedal. 


(51 Install clutch pedal stop. 
· 
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(6) Check clutch release rod position. Be sure rod 


has not become disengaged from throwout lever. 


(7) Check and adjust clutch pedal free play if 
necessary. 


Clutch Pedal 


Removal 


(1) Disconnect battery negative cable. 


(2) Remove bolt attaching engine compartment wir- 
ing harness to dash panel connector. 
(3) Disconnect engine compartment wiring harness 


out of dash panel connector. 


(4) On vehicles with air conditioning, remove left 


side duct extension. 


(5) Disconnect clutch push rod at clutch pedal. 


(6) Remove clutch pedal stop. 


(7) Remove overcenter spring. Refer to Clutch 
Pedal Overcenter Spring Replacement-Cherokee- _ 
W agoneer-Truck. 


(8) Remove fuse panel attaching screws and remove 


fuse panel. 


(9) Remove snap ring from clutch pedal end of pedal 


shaft using snap ring pliers with 90 degree tips. 
(10) Remove clutch pedal from pedal shaft. 


Installation 


(1) Install clutch pedal on pedal shaft. 


(2) Install retaining snap ring on clutch pedal end of 
pedal shaft. Be sure ring is fully seated. 


(3) Install fuse panel. 


(4) Install overcenter spring. Refer to Clutch Pedal 
Overcenter Spring Replacement-Cherokee-Wagoneer- 


Truck. 


(5) Install clutch pedal stop. 


(6) Connect clutch push rod to clutch pedal. 


(7) On vehicles with air conditioning, install left 


side duct extension. 


(8) Connect engine compartment wiring harness to 


dash panel connector and install connector attaching 
screw. 


(9) Install battery negative cable. 


(10) Check and adjust clutch pedal free play if 


necessary. 


SPECIFICATIONS 
Clutch Specifications 


I 
Release Lever 


Model 
Engine 
Clutch 
Height 
Pedal Free Play 
(CID) 
Diameter 
(Above Gauge 
Hub ) 


I 


151 
9.1 /8 
11 .595 t :) 1. 720 I 
N/ A 


CJ-5i CJ -7 


(23 .5 ~ m i !40 .5 to..:3.7mmi\ 


258 
10· 112 :n. 3/32 :o i /64 i n .~ 1 to 1-1/4 in. 


'\ 
304 
(26. 7 cmi 12.3 to : .7 mm 1: 25.4 to 31 .7 mm, 


Cherokee. 
258 
11 
3116 
3/8 to 5/8 
Wagoneer, 


Truck 
360 
(27 .9 cml 
(4.7 mml 
(9.5 to 15.8 mml 
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Clutch Housing Alignment Specifications 


C:utch Ho usi ng Bore to C:ankshaf! Canterline . 0.010 max . (0.25 m m · 


Clutch Housing Transmission Mounnng i'ace 


to Crankshaft Canter!1 ne . 
. . '.l.010 max. 10 .2 5 ""m 


Clutch Housing to Transmission Adaoter 
Bore to C:an ksnait Centerli ne . 
Clutch Ho usi ng to Transmission ,l.daoter 


. . 0.010 m ax. 10 .25 mm 


Face to Crankshaft Canterline . . .... . .. 0.010 max. (0 .25 m m 1 


Flywheel Runout at Face .. . .. . . .. . . . . 0.005 max. (0. 12mm 1 


60569 


2A-22 
CLUTCH 


Torque Specifications 


Service Set-To Torques should be used when assembling components. S!!rvice In-Use Recheck Torques should be used for checking a pre-torqued item. ( 


Clutch Bellcrank Bracket to Frame Rail Bolt (Cke., Trk.) . 
Clutch Bellcrank Pivot . .. .. ..... . 
Clutch Housing Inspection Cover Screws: 
Four-Cylinder . . .. . . .... .. . . 


Clutch Housing Spacer to Block Bolt (Eight-Cylinder Engines) . 


Clutch Housing to Engine Block Bolt 


Six-Cylinder Engines 
Top . .. .. ... . . 


Bottom ....... . 


Eight-Cylinder Engines 


Top .... ..... . 


Bottom . .. . ... . 


Clutch Housing-to-Engine Bolts: 


Four-Cylinder - 
All ... .. 
Clutch Housing to Engine Dowel Bolt Nut (6· and 8-Cylinder) 


Clutch Housing-to-Transmission Bolts : 


Four-Cylinder ......... . .... . .. . . . .. . 


Clutch. Hydraulic Fluid line Fitting to Master Cylinder . 


Clutch. Hydraulic Fluid Line Fitting to Slave Cylinder . . 


Clutch Pedal Rebound Bumper, Bolt, Nut, and Lockwasher Assembly to Pedal 


Clutch Pedal Shaft Locknut . . 


Flywheel-to-Crankshaft Bolts : 


Four-Cylinder . ..... . 


Rear Crossmember Stud Nuts: 
Four-Cylinder ... . . .. . 
Starter Motor-to-Clutch Housing Bolt: 


Four-Cylinder .•. . .... ... .. 


Six- and Eight-Cylinder .. . .. . . . 


Transmission Case to Clutch Housing Bolt . 


Transmission Support Cushion-to-Crossmember Bolt: 
Four-Cylinder . ... . .. ... . . ....... . . . 


USA (ft-lbs) 
Metric (N·m) 


Service 
In-Use 
Service 
In-Use 


Set-To 
Recheck 
Set-To 
Recheck 
Torque 
Torque 
Torque 
Torque 


14 
12-16 
19 
16-22 
35 
30-40 
47 
41-54 


30 
25-35 
41 
34-47 
15 
12-17 
20 
16-23 


35 
30-40 
47 
41-54 


45 
40-50 
61 
54..,8 


30 
25-35 
41 
34-47 
30 
25-35 
41 
34-47 


54 
46-<52 
73 
62-84 
45 
40-50 
61 
54..,8 


54 
46-<52 
73 
62-84 


132 in-lbs 
120-144 in..jbs 


190 in-lbs 
160-220 in-lbs 


40 
35-45 
54 
47..,1 


33 
30-36 
45 
41-49 


65 
59-71 
88 
80-96 


35 
30-40 
47 
41-54 


54 
46-<32 
73 
62-84 


18 
12-25 
24 
16-34 
55 
50-<50 
74 
68-81 


25 
20-30 
34 
27-41 


All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. Refer to Standard Torque Specifications and 
Capscrew Markings Chart in Section A of this manual for any torque specifications not listed above. 
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Tools 


J-1048 
CLUTCH 
GAUGE 
PLATE 


J-8001 


DIAL 
INDICATOR 
SET 


REMOVER TOOL 
J-5822 


Tools 


J-22056 OR J-25353 
ALIGNING 


TOOL 


SLIDE HAMMER 
J-2619-01 


J-23330 


CLUTCH LEVER 
HEIGHT GAUGE 


CLUTCH 
2A-23 


"-2578 


NOTES 


\ __ 


----------------------·-- -- 
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GENERAL 


Three manual transmission models are used in Jeep 


vehicles; they are Models SR--!, T-176, and T-18.A.. 
Models SR--! and T-176 are -!-speed, constant mesh 
units providing synchromesh engagement in all forward 


gear ranges . .Jfodel T-18.A. is a -!-speed, constant mesh 


unit providing synchromesh engagement in second, 


third, and fourth gear ranges only. First (low) gear is 


not synchronized in this transmission. 


:\fodel SR--! is used with four- and six-cylinder en- 


gines. }fodel T-176 is used with six- and eight-cylinder 


engines. :\lode! T-18...\. is used in J-20 Truck :nodeis only. 
The three transmission models are ail floor shift 
units. Column shift units are not arnilable in any Jeep 


model. 


The shift mechanism on all transmission models is 


located within the shift control housing which also 
seFes as the transmission top cover. The shift mecha- 


nism does not require adj ustment and can be serviced 


independently of the transmission. 


GEARSHIFT PAmRNS 


The gearshift pattern for each transmission model is 
shown in the Gearshift Pattern Chart. Forward gear 
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Transmission Gear Ratios 
28-1 


Transmission Installation 
28-5 


Transmission Lubricants 
28-4 
Transmission Removal 
28-4 


ranges for each model are in a standard "H'' con- 


figuration. However, reverse gear position differs be- 


tween them. The SR--! requires that the lever be pressed 


downward first before moving into the reverse position. 


BACKUP LAMP SWITCH 


...\.spring and plunger-type backup lamp S\\'itch is used 
on all models. The switch is located in the shift control 
housing and is actuated by the reverse shift rail. The .. 


S\vitch does not require adjustment and is serviced as an IS 


assembly only. 


IDEHTIFlC.\TION 


An identification tag displaying the .Jeep part number 
is attached to the shift control housing. The information 


on this tag is necessary to obtain cor:-ect replacement 
parts should replacement become nece~sary. Be sure the 


tag is securely attached in :'.":e origi::ai location after 


compieting all sen·ice operations. 


TRANSMISSION GEAR RATIOS 


Different ratio gear sets are used in SR--t and T-176 


transmissions. The ratios used for six- and eight-cylin- 
der engine applications are not the same. Ref er to the 
Transmission Gear Ratio Chart at the end of this.section 
for ratio applications. 
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Service Diagnosis 


Condition 
Possible Cause 
Correction 


TR.A.>l"SMISSION 
(1) 
Clutch adjustment incorrect 
( 1) .-\djust clutch. 


SHIFTS HARD 


(2) 
Clutch linkage or cable binding 
( 2) 
Lubricate or repair as necessary. 


(3) Shift rail binding 
( 3) Check for mispositioned .selector 
arm roll pin, loose cover bolts, 


worn shift rail bores, worn shift 


rail, distorted oil seal, or extension 
housing not aligned with case. 
Repair as necessary. 


(4) 
Internal bind in transmission 
(-±) 
Remove, disassemble and inspect 


caused by shift forks, selector 
transmission. Replace worn or 


plates, or synchronizer assemblies 
damaged components as necessary. 


(5) Clutch housing misalignment 
( 5) Check runout at rear face of clutch 


housing. Correct runout as outlined 


in Chapter 2A. 


(6) 
Incorrect lubricant 
(6) 
Drain and refill transmission. 


(7) 
Block rings and/or cone seats worn 
(7) 
Blocking ring to gear clutch tooth 


face clearance must be 0.030 inch 
or greater. If clearance is correct 


it may still be necessary to inspect 
blocking rings and cone seats for 
excessive wear. Repair as necessary. 


GEAR CLASH WHEN 
(1) 
Clutch adjustment incorrect 
(1) Adjust Clutch . 


SHIFTI)TG FROM 
ONE GEAR TO 
(2) 
Clutch linkage or cable binding 
(2) 
Lubricate or repair as necessary. 
ANOTHER 


(3) Clutch housing misalignment 
(3) 
Check runout at rear of clutch 
housing. Correct runout as out- 


lined in Chapter 2.-\ 


(-±) 
Lubricant level low or incorrect 
(-± ) Drain and refill transmission and 


luoricam 
check for lubricant leaks if level 


was low. Repair as necessary. 


(5) 
Gearshift components, or 
(5) 
Remove, disassemble and inspect 
sychronizer assemblies worn 
transmission. Reolace ·.•:om or 


or damaged 
damaged components as necessary. 


TR.-\..\"S:\IISSION 
(1) 
Lu bricam level low or incorrect 
11) 
Drain and refill transrr.:ssion. 


>TOISY 
luoricant 
If lubricant '.evel was :ow. check 


for leaks anci repair as necessary. 


(2) 
Clutch housing-to-engine, or 
(2) 
Check and correct bolt torque 


transmission-to-d utch housing 
as necessary. 


bolts loose 


( 3) Dirt. chips. foreign material in 
13\ Drain. flush. and refil! 


transmission 
transmission. 


(-±) 
Gearshift mechanism. trans- 
(-±) 
Remove. disassemble :::1d inspect 


mission gears, or bearing com- 
transmission. Replace worn or 
ponents \\·om or damaged 
damaged compo11ents as necessary. 
\ 


(5) 
Clutch housing misalignment 
(5) Check runcut at rear face of clutch 
housing. Correct runout as outlined 
in Chapter 2A. 
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Condition 


JUMPS OUT OF GEAR 


WILL NOT SHIFT 


INTO ONE GEAR 


LOCKED IN ONE 
GEAR - CAN NOT 


BE SHIFTED OUT 


Possible Cause 


(1) 
Clutch housing misalignment 


(2) 
Gearshift lever loose 


(3) Offset lever nylon insert worn or 
lever attaching nut loose 


(4) Gearshift mechanism, shift 
forks, selector plates, interlock 
plate, selector arm, shift rail, 
detent plugs, springs or shift 


cover worn or damaged 


(5) 
Clutch shaft or roller bearings 
worn or damaged 


(6) 
Gear teeth worn or tapered, 
synchronizer assemblies worn 


or damaged, excessive end play 
caused by worn thrust washers 


or output shaft gears 


(7) 
Pil,at bushing worn 


(1) 
Gearshift selector plates, inter- 
lock plate, or selector arm, worn. 
damaged, or incorrectly assembled 


(2) 
Shift rail detent plunger worn, 


spring broken, or plug loose 


(3) Gearshift lever worn or damaged 


( 4) 
Synchronizer sleeves or hubs. 


damaged or worn 


( 1) Shift rail( s \ worn or broken. 5hifter 


fork bent, 5etscrew loose. center 


detent plug missing or worn 


( 2) 
Broken gear teeth on countershait 


gear. ciutch shaft. or reverse idler 


gear 


( 3) Gearshift lever broken or worn, 


shift mechanism in cover incor- 


. rectly assembled or broken, worn 


damaged gear train components 
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Correction 


( 1) 
Check runout at rear face of clutch 
housing. Correct runout as outlined 


in Chapter 2A. 


(2) Check lever for worn fork. 


Tighten loose attaching bolts. 


(3) 
Remove gearshift lever and check 
for loose offset lever nut or worn 
insert. Repair or replace as 


necessary. 


(4) Remove, disassemble and inspect 
transmission cover assembly. 


Replace worn or damaged compo- 
nents as necessary. 


(5) 
Replace clutch shaft or roller 
bearings as necessary. 


(6) 
Remove, disassemble, and inspect 


transmission. Replace worn or 


damaged components as necessary. 


(7) 
Replace pilot bushing. 


(1) Remove, disassemble, and inspect 


transmission cover assembly. Repair 


or replace components as necessary. 


(2) Tighten plug or replace worn. or 
damaged components as necessary. 


(3) Replace gearshift lever. 


(-±) 
Remove. disassemble and insnect 


transmission. Replace worn or 
damaged components . 


( 1) 
Inspect and replace worn or dam- 
aged parts. 


l :2) 
[nspect and repiace damaged part. 


( 3) Disassemble transmission. Re- 


place damaged parts or assemble 


correctly . 
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Gearshift Pattern Chart 
1 3 
L 2 
R 1 3 
H.., 


T-176 
J-l.,T-18 
PR~ 


SR-4 


24R 
1 3R 
2 4 
90640 


TRANSMISSION LUBRICANT 


The recommended lubricant for all transmission mod· 
els is SAE 85W-90, A.P.L classification GL-5 Gear Lub- 
ricant. This lubricant grade should be used during all 
service and maintenance operations. 


NOTE: Do not use gear lubricants containing lead, 


chlorine, or sulphur compounds. 


When refilling or adding lubricant to the transmis- 
sion, fill the transmission until the lubricant level is at 
the lower edge of the fill plug hole only. Lubricant ca- 
pacities for the three transmission models are: 
• SR-4-3.0 Pints (1.4 liters). 
• T-176-3.5 Pints (1.7 liters). 


• T-18A-6.5 Pints (3.07 liters). 


TRANSMISSION REMOVAL 


(1) Remove screws attaching transmission shift le- 
ver boot to floorpan and slide boot upward on lever. 
(2) On models with SR-4 transmission, remove 
bolts attaching transmission shift lever housing to 
transmission. Lift shift lever and housing upward and 
secure assembly to floorpan with wire. 


SHIFT LEVER 
HOUSING 


\ ____ ~~i:!'l~-i?'li.:'.::',~':;;•" 


Fig. 28-1 
Shift Laver R1mov1l-Modet SR-4 


(3) On models with T-18 . ..\. transmission, unthread 
shift lever cap and remo ve cap, gasket, spring seat, r 


spring and shift lever as assembly. Remove shift lever 
locating pin from housing. 
(4) On models with T-li6 transmission, press and 
turn transmission shift lever retainer to release lever. 


Remove lever, boot, spring and seat as assembly. 


~ 
SHIFT LEVER KNOB~ 


SPRING 
SEAT 


SHIFT CONTROL LEVER 
HOUSING ASSEMBLY 


SHIFT 
LEVER 


LOCATING 
PIN 


( -~ 


I 


Fig. ZB-2 
Shill Lsver Aemmt-;~odei i -1 SA 


(5) Raise vehicle. 


4 1035 


(6) Mark rear propeller shait and transfer case yoke 
\, 


for assembly alignment reference. 


(7) Disconnect rear propeller shaft at transfer case 
yoke. :\'love shaft aside and secure to underbody with 
wire. 


LEVER 
RETAINER 


Fig. 28-3 
Shift Lever Removal-Model T -176 


(8) On Cherokee and Truck models, disconnect front 


parking brake cable at equalizer. Remove clip that re- 


tains rear cable to rear crossmember and move cable 


aside. 


(9) Position safety stand under clutch housing to 
support engine. 


(10) Remove nuts and bolts attaching rear cross- 
member to frame rails and rear support cushion and 
remove crossmember. 


(11) Disconnect speedometer cable. 


( 12) Disconnect backup light switch wire. 


( 13) DisconneCt four-wheel drive indicator switch 


wire. 
( 1-kl Disconnect transfer case \·ent hose at transfer 


case. 


11.j ; :\lark front propeller shar·t and transfer case 


·:oke tor assembl:i-· alit;nment reference. 
. 
116) Disconnect front propeller shaft from transfer 
case yoke. Ylove shaft aside and secure to underbody 


'-Yith wire. 


(1 7 ) On CJ models. remo\·e transfer case shift !ever 
as follo\\·s: Remove shifter shait retainini; nut. Remove 
cocter oins that retain shift control link pins in shift 


:-ods a~d remo\·e pins. Remove shifter shaft and dis- 


en~age sniit lever fro m shift control links. Slide Ie\·er 


upward in boot to move le\·er out oi way. 


NOTE: 011 some models. the .~l11fter shaft must be 


1111threcuied from the sluft lei·er i11 order to remove it. On 


other models. the sh11ft crin be re1110L'ed simply by slid- 
iuu it 011 t of the lever. 
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(18) On Cherokee and Truck models, remove cotter 
pin and washers that connect link to shift lever and 
disconnect link from shift lever. 
(19) Support transmission-transfer case assembly 


with transmission jack. Use safety chain to secure as- 
sembly on jack. 


(20) Remove bolts attaching transmission to clutch 
housing and remove transmission-transfer case 
assembly. 


(21) Remove bolts attaching transfer case to trans- 
mission and remove transfer case. 


(22) Clean old gasket material and sealer from mat- 
ing surfaces of transmission and transfer case. 


(23) Remove pilot bushing lubricating wick from 
bushing and soak wick in engine oil. Use long needle- 
nose pliers to remove wick from bushing. 


TRANSMISSION INSTALLATION 


(1) Install pilot bushing lubricating wick and align 
throwout bearing with splines in driven plate hub. 


(2) Shift transmission into gear using shift lever or 


long screwdriver. This prev.ents clutch shaft from r~tat­ 


ing during installation and·makes clutch shaft-to-driven 
plate spline alignment easier. 


(3) Mount transmission on transmission jack. Raise 


transmission and align transmission clutch shaft with 
splines in driven plate hub. 


( 4) Install transmission. When transmission is 
seated on clutch housing, install and tighten transmis- 
sion-to-clutch housing bolts to 55 foot-pounds (75 N•m) 
torque. 


(5) Apply Permatex Number 3 sealer, or equivalent, 


to both sides of replacement transmission-to-transier 
case gasket and position gasket on transfer case. 
. 


(6) Mount transfer case on transmission jack. Raise 


transfer case and align transmission output shaft a:id 


transfer case input shaft splines. 


(7) Install transfer case on transmission. On CJ 
models, install and tighten transfer case attaching bol~s 


to :30 foot-pounds ( .n :'-i•m) torque. On Cherokee 1nd 
Truck models. install and tighten transfer case attach- 


ing: stud nuts to -10 foot-pounds 154 :'-i•m l torque. 


- 
(8) On CJ modeis. install transfer case shift le\·er. 


shir'ter shaft, link pins and control link assembly. •)n 
Cherokee and Truck models, connect shift lever link to 


operating le\· er on transfer case. 


(9) Connect front propeller shaft to transfer c::.se 


rnke. Tighten clamp strap bolts to 15 foot-pounds 20 


~•m J torque. Be sure shaft and yoke are aligned accord- 


ing to reierence marks made at disassembly. 


1 lOl Connect vent hose to transier case. 


1 lll Connect wire to four-wheel drive indica.,or 


switch. 
(12) Connect speedometer cable. 


t13) Install rear crossmember. Tighten crossmember 


attaching nuts and bolts to 30 foot-pounds (41 N•m) 
torque. 
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(14) Remove safety stand used to support engine. 
(15) On Cherokee and Truck models, connect parking 
brake rear cable to clip that retains cable on crossmem- 


ber, and connect front cable to equalizer. 
(16) Connect rear propeller shaft to transfer case 


yoke. Tighten clamp strap bolts to 15 foot-pounds (20 


N•m) torque. Be sure shaft and yoke are aligned accord- 


ing to reference marks made at disassembly. 


(17) Check and correct transmission and transfer 


case lubricant levels, if necessary. 


(18) Lower vehicle. 


(19) On models with T-176 transmission, install shift 


lever assembly. Seat lever in shift housing, press and 


turn lever retainer to lock lever in housing and install 


lever boot on housing. 
/ 


(20) On models with T-18A transmission, install \ 


shift lever assembly. Seat lever in shift housing, seat 
gasket on housing and thread lever cap onto housing. 
Tighten cap securely. 


(21) On models with SR-4 transmission, install shift 


lever and housing on transmission and tighten housing 
bolts to 10 foot-pounds (14 N•m) torque. Be sure shift 


lever is properly engaged with offset lever before tight- 
ening housing bolts. 


(22) Position shift lever boot on floorpan and install 
boot attaching screws. 


MODEL SR-4 


4-SPEED TRANSMISSION 


Page 


Assembly 
2B-1 O 
Cleaning and Inspection 
2B-7 


Disassembly 
2B-6 


DISASSEMBLY 


(1) Remove 
bolts 
attaching transfer case to 


transmission. 


(2) Remove transfer case from transmission. 


(3) Place drain pan under transmission and adapter 
housing. 


( 4) Remove drain bolt (fig. 2B-4) and drain lubri- 


cant from transmission. 


(5) Remove flanged nut attaching offset lever to 


shift rail (fig. 2B-5) and remove offset lever. 


r 
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Fig. 28·4 
Drain Boll Location 


(6) Remove bolts attaching adapter housing to 


transmission case and remove housing. 


(7) Remove shift control housing and gasket from 


transmission (fig. 2B-6). Discard gasket. 


Page 


Shift Control Houalng 
28-12 


Speclflcatlons 
28-14 


NOTE: Two of the shift control housing attaching bolts 


are dowel-type alignment bolts (fig. 2B-6). Note the loca- 


tion of these bolts for assembly ·reference. 


(8) Remove spring clip that attaches reverse lever 


to reverse lever pivot bolt (fig. 2B-7). 


Ag. 28-5 
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Fig. 28-6 
Shift Control Housing Dowel Bolt Location 


(9) Remove reverse lever pivot bolt (fig. 2B-8) and 
remo\·e reverse lever and reverse lever fork as assembly. 


(10) Punch alignment marks in front bearing cap 
and transmission case for assembly reference and re- 
nove bearing cap and gasket. Discard gasket. 


( 11 l Remove small retaining and large locating snap 


rings from front and rear bearings. 


(12) Remove front bearing from clutch shaft using 
Bearing Remover J-8157-01, Puller Bolts J-26636 and 
Puller . .\.ssembly J-25152 (fig. 2B-9), and remove clutch 


shaft from case. 
. 


(13 l Remove rear bearing from output shaft using 
Bearing Remover J-8157-01. Puller Bolts J-26827, and 
Puller . .\.ssembly J-25152 (fig. 2B-10l. 


(14) Remove output shaft and gear train as assem- 
blv. Do not allow first-second or third-fourth synchro- 


ni~e r slee':es to separate from hubs during removal. 


( 1.j ) Push reverse idler gear shaft out . rear of case 


and remo\·e shaft and reverse idler gear. 


1 ltii Remove countershaft from rear oi case using 


Countershaft Loading Tool J-:2662-1 1:''.g. 2B-l ll. 
( 17) Remove countershaft gear and loading tool as 


assembly and remove countershaft gear thrust washers 
and any clutch shaft pilot bearings that fell into case 


during; disassem bly. 


'.'l'OTE: Tile co111tfershu/t r;eur _;i·rJ1it :hrusr ,casher 1;:; 


jJ/a:;tlc. Thf:' reur 11·asher i:; 111eral. 


(18) Remove countershaft loading tool, needle bear- 


ing retainers and 50 needle bearings from countershaft 
gear. 
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Disassembly-Output Shaft Gear Train 


(1) Scribe alignment marks on third-fourth 5yn- 


chronizer hub and sleeve for assembly alignment :efer- 


ence (fig. 2B-12l. 


(2) Remo\·e output shaft snap ring (fig. 2B-12l and 


remove third-fourth synchronizer assembly. 


(3) Disassemble third-fourth synchronizer assem- 
bly. Remove blocking rings, insert springs and inserts, 


and separate synchronizer sleeve from hub. 


(4) Remove third gear. 


(5) Remove second gear retaining snap ring, remove 
tabbed thrust washer and remove second gear and 
blocking ring. 


(6) Remove first gear thrust washer(fig. 2B-13l and 


first gear roll pin (fig. 2B-14) from rear of output shaft. 


Use diagonal cutters to remove roll pin. 


NOTE: The th rust 1uasher has an oil grom.:e and r0ii pin 
lucutiny slot on one side. This side must face firs< :;ear 


. when a.sse·rnbled. 


(7) Remove first gear and blocking ring. 


(8) Scribe alignment marks on first-second syn- 
chronizer sleeve and output shaft hub for assembly 


reference. 
(9) Remove insert spring and inserts from first- 


second sleeve and remove sleeve from output shaft hub. 


CAUTION: Do not attempt to remove thefirst-second- 
reverse hub jrorn the output shaft. The hub and shaft 
are assembled and machined as a matched unit during 
rnanufacture to insure c011centricity. 


CLEANING AND INSPECTION 


Thoroughly wash all parts in solvent and dr:: :~em 


with comoressed air. Do not dry the front or rear '::lear- 
ings with .compressed air. Allow them to air dry or wipe 


them dry with a clean shop cloth. 
Clean the needle and roller bearings by wrapping 


them in a cloth and submerging the cloth and bearings 


in soh·ent. Or. place them in a shallow par:s c:ea::'.:lg 


tray and cover them with solvent .. .\.llow the '::Jear'.::gs to 
air .dry or wipe them dry \\·ith a clean shop c!oth. 
Insoect the transmission case. cover anC. ex:e::sion 


housi~g. Replace any of these parts if they exhi'::lit :he 


following conditions: 


•Cracks in bores, sides. bosses or at bolt holes. 


•Stripped threads in bolt holes. 


• ~ic k s. burrs. rough surfaces in shaft ::iores ·~ : on 
gasket surf aces. 
Inspect the gear train and shift mechanism. Re~ i ace 


any par:s that exhibit the following conditions: 


• Broken, chipped or worn gear teeth. 
•Bent or broken inserts. 


• W ea'k or broken insert springs. 
• Damaged roller or needle bearings, or bearing '::lores 
in countershaft gear or clutch shaft. 
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1. THIRD - 
FOURTH SHIFT INSERT 
2. THIRD - 
FOURTH SHIFT FORK 
3. SELECTOR INTERLOCK PLATE 
4. SELECTOR ARM PLATE (21 
5. SELECTOR ARM 
6. SELECTOR ARM ROLL PIN 
7. FIRST - 
SECOND SHIFT FORK INSERT 


8. FIRST - 
SECOND SHIFT FORK 
9. SHIFT RAIL PLUG 
10. TRANSMISSION COVER GASKET 


11. TRANSMISSION COVER 


12. TRANSMISSION COVER DOWEL BOLT (2) 


13. CLIP 
14. TRANSMISSION COVER BOLT (8) 
15. SHIFT RAIL O·RING SEAL 
16. SHIFT RAIL OIL SEAL 
17. SHIFT RAIL 
18. DETENT PLUNGER 


19. DETENT SPRING 
20. DETENT PLUG 


21. FILL PLUG 
22. REVERSE LEVER PIVOT BOLT C-CLJP 
21 REVERSE LEVER FORK 
24. REVERSE LEVER 
25. TRANSMISSION CASE 
26. GASKET 
27. ADAPTER HOUSING 
28. OFFSET LEVER 
29. OFFSET LEVER INSERT 


30. EXTENSION HOUSING OIL SEAL 
31. REVERSE IDLER SHAFT 
32. REVERSE IDLER SHAFT ROLL PIN 
33. REVERSE IDLER GEAR 
34. REVERSE LEVER PIVOT BOLT 
35. BACKUP LAMP SWITCH 
36. FIRST - SECOND SYNCHRONIZER 
INSERT (3) 


37. FIRST GEAR ROLL PIN 


38. OUTPUT SHAFT AND HUB ASSEMBLY 
39. REAR BEARING RETAINING SNAP 
RING 
40. REAR BEARING LOCATING SNAP 
RING 
41. REAR BEARING 


42. FIRST GEAR THRUST WASHER 
43. FIRST GEAR 
44. FIRST - SECOND SYNCHRONIZER 
BLOCKING RING (2) 


45. FIRST - 
REVERSE SLEEVE AND GEAR 


46. FIRST - SECOND SYNCHRONIZER 
INSERT SPRING (2) 


47. SECOND GEAR 
48. SECOND GEAR THRUST WASHER 
(TABBED) 
49. SECOND GEAR SNAP RING 
50. THIRD GEAR 
51. THIRD- FOURTH SYNCHRONIZER 
BLOCKING RING (21 
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52. THIRD - 
FOURTH SYNCHRONIZER 
SLEEVE 
53. THIRD - 
FOURTH SYNCHRONIZER 
INSERT SPRING (21 
54. THIRD - 
FOURTH SYNCHRONIZER 
HUB 
55. OUTPUT SHAFT SNAP RING 
56. THIRD - 
FOURTH SYNCHRONIZER 


INSERT (3) 


57. COUNTERSHAFT GEAR REAR 
THRUST WASHER (METAL) 


58. COUNTERSHAFT NEEDLE BEARING 
RETAINER (2) 


59. COUNTERSHAFT NEEDLE BEARING (50) 
60. COUNTERSHAFT GEAR 
61. COUNTERSHAFT GEAR i=RONT 
THRUST WASHER (PLASTIC) 
62. COUNTERSHAFT ROLL PIN 
63. COUNTERSHAFT 


64. CLUTCH SHAFT ROLLER SEARINGS (151 


65. CLUTCH SHAFT 
66. FRONT BEARING 
67. FRONT BEARING LOCATING SNAP 
RING 
68. FRONT BEARING RETAINING SNAP 
RING 
69. FRONT BEARING CAP OIL SEAL 
70. FRONT BEARING CAP GASKET 
71. FRONT BEARING CAP 
608378 
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Fig. 28-8 
Reverse Levar and Pivot Bolt 
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PULLER ASSEMBLY 
J-25152 I\ 
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Fig. 28-9 
Front Bearing Removal 


• \\"om or galled countershaft and hub. clutch shaft or 


reverse idler gear shaft. 


• \\.om thrust \vashers. 
• :>;"icked, broken or worn output or clutch shaft 
splines. 
•Bent, distorted or weak snap rings. 


• \Yorn bushings in reverse idler gear. 


• Rough, galled or broken front or rear bearing. 
• W om shift fork inserts. 
• Broken. cracked or worn shift forks. 


•Bent, worn or galled shift rail. 


• W om , bent or broken selector arms, plates, or 


interlock. 


• W om, bent, broken or stripped offset lever, or worn 
lever insert. 
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• TOOL 
J-26624 - ~ - 


. \ .. ~ ' . .->:, 


-~ 
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Ag. 28-10 
Rear Bearing Removal 


Fig. 28-11 
Countershaft Removal/Installation 


Fig. 28-12 Marking Synchronizer Assembly 
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Fig. 28-13 
Rrst Gear Thrust Washer Removal/Installation 


FIRST GEAR I 
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Fig. 28-14 
First Gear Roll Pin Location 


ASSEMBLY 


Output Shaft Gear Train 


(1) Coat output shaft and gear bores with transmis- 


sion lubricant. 


( 2) Install and align 
first-second synchronizer 
sleeve on output shaft hub using reference marks made 
at disassembly. 


( 3 l Install three first-second synchronizer inserts 


and nvo insert springs in first-second synchronizer 


sleeve. Engage tang end of each insert spring in same 


synchronizer insert but positi:m open ends of springs so 


they face away from one another. Refer to third-fourth 


synchronizer insert spring assembly illustration (fig. 
2B-16). 


( 4) Place blocking ring on first gear and install gear 


and ring on output shaft. Be sure synchronizer inserts 


engage notches in first gear blocking ring. 
( .. 


(5) Install first gear roll ;iin in output shaft (fig. 2B- · 


14). 


(6) Place blocking ring on second gear and install 


gear and ring on output shaft. Be sure synchronizer 


inserts engage notches in second gear blocking ring. 
(7) Install second gear thrust washer and snap ring 
on output shaft. Be sure sharp edge of washer faces 
outward and that tab is engaged in output shaft note!!. 
(8) Measure second gear end play using feel er gauge 


(fig. 2B-15). Insert gauge between gear and thrust 


washer. End play should be 0.004 to 0.014 inch (0.10 to 


0.35 mml. If end play is oYer 0.014 inch (0.35 mm), 


replace thrust washer and snap ring and inspect s:; n- 


chronizer hub for excessive wear on thrust faces. 
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Fig. 28-15 
Measuring Second Gear End Play 


NOTE: If auy ou tput shaft gear is repiaced. 
~ h e 


co1111fe r~h nft gear ill ?l S t also 'le replaced. to main t~ £ n 


proper gear mesh and avoid noisy operation. 


(9) Place blocking ring on third gear and install 


gear and ring on output shaft. 


110) Install 
and align r;::rd-fourth sy:ichroni::er 


slee\·e on third-fourth synchro::izer :iub t.:sing ref ere::ce 
marks made at disassembly. 


1 lll Instail i:hree inserts 2.::d t\\'O insert springs ::1 


third-fo urth synchronizer. Er. ~1ge •ang end oi each ::1- 
sen spring in same synchronizer inser: but posit:on 


open ends of springs so they face away from one anotl:er 


!fig. 2B-16l. 


t 12) Ins tail assembled th i r :i - iour~h synci:.:conizer : n 


0u tput shaft wi th machined ~ :;o\· e '.!1 sy::ch:-:mizer ~ ...: !J 
facing forward and install ou:;mt snait snap ring. 3 e 


sure synchronizer inserts engage notches in ::hird ge2r 
blocking rings. 


(13) 1V1easure third-fourth synchronizer end play us- 


ing feeler gauge (fig. 2B-17). Insert gauge between out- 


put shaft snap ring and third-fourth synchronizer hub. 
End play should be 0.004 to 0.01-! inch (0.10 to 0.35 mm ). 


If end play is over 0.014 inch (0.35 mm), replace snap 
ring and inspect synchronizer hub for excessive wear on 


thrust faces. 


OTE: If any oittput shaft gear is replaced, the 


countershaft gear must also be replaced to maintain 
proper gear mesh and prevent noisy operation. 


/<L;;;E:@ 


SYNCHRONIZER 
INSERTS 
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Fig. 28· 16 Third-Fourth Syncllronlzar Spring Installation 
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Fig. 28-17 
Measuring Third-Fourth Synchronizer End Play 


Transmission Case 


CAUTION: Except for the ,gearshift lever attaching 
oolts and fill plug, all threaded holes and bolts used in 


the .vfodel SR-4 Transmission are metric sizes. Do not 
attempt to substitute a different thread-type bolt if the 


original ones are lost. 


111n1•w..-,._ 1 •••"'••v••••w-·-··- 


(1) Coat countershaft gear thrust washers with pet- 
roleum jelly and position washers in case. 


NOTE: Install the plastic washer at the front of the 
case and the metal washer at the rear. 


(2) Insert Countershaft Loading Tool J-26624 in 
countershaft gear. Install 50 needle bearings in bearing 


bores at front and rear of gear and install needle bearing 
retainers. Lubricate bearings with petroleum jelly dur- 


ing installation. 


(3) Position assembled countershaft gear in case 
and install countershaft from rear of case (fig. 2B-ll). 


Be sure that thrust washers are not displaced during 
installation of countershaft and gear. 


( 4) Position reverse idler gear in case with shift . 


lever groove facing front of case and install reverse idler 
shaft from rear of case. 
(5) Install output and gear train in case. Do not 
disturb position of synchronizer assemblies during 
installation. 


(6) Install fourth gear blocking ring in third-fourth 


synchronizer sleeve. Be sure synchronizer inserts en- 


gage notches in blocking ring. 


(7) Coat all 15 roller bearings and clutch shaft roller 
bearing bore with petroleum jelly (only) and install 


bearings in shaft bore. 


(8) Install clutch shaft in case and engage shait in 
third-fourth synchronizer sleeve and blocking ring. 


(9) Install front bearing using Tool J-22697 (fig. 2B- 
18). Start front bearing onto clutch shaft. Position out- 
put shaft first gear against rear of case. Align bearing 


with bearing bore in case and drive bearing completely 
onto clutch shaft and into case. 


NOTE: To identifi.J the front and rear bearings. inspect 


the bearing races. The rear bearing race has a notch in 


it, 1chile the j 1·ont bearing race does not. 


(10) Install front bearing :-etaining and locati!'lg snap 
rm gs. 


( 11) Install front bearing cap oil seal in front bearing 


cap using Tool J-26625 (fig. 2B-19). 


00811 


Ag. 28-18 
Bearing Installation 
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TOOL 


J-26625 
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Fig. 28-19 
Front Bearing Cap Saal lnstallatlon 


(12) Install front bearing cap gasket and front bear- 


ing cap. Be sure to align groove in cap and cutout in 
gasket with oil hole in case. Coat bearing cap bolts with 


nonhardening sealer and install bolts. Tighten bolts to 
13 foot-pounds (18 N•m) torque. 


(13) Install first gear thrust washer on output shaft. 
Be sure side of washer with oil groove faces first gear 
after installation (fig. 2B-13). 
(14) Install rear bearing using Tool J-22697 or J- 


25234. Refer to figure 2B-18 for procedure. 


CAUTION: Be .>ure the first gear thrust washer is 


correctly installed and is engaged on the first gear roll 
pin before installing the rear bearing. 


(15) Install retaining and locating snap rings on rear 


bearing. 
(16) Position reverse lever in case. ..\pply non- 


hardening sealer to threads of reverse lever pivot bolt 


and partially install bolt in case. :.fount reverse lever on 
pivot boit. install spring clip and tighten pivot bolt to 20 
foot-pounds (27 N•m) torque. 


~OTE: Be Sllre the ret·erse lever fo rk is engaged in the 


re'L·erse idler gear. 


(17) Rotate clutch shaft and output shaft gears. If 


blocking rings tend to stick on gear cones, release the 


rings by gently prying them off the cones using a 


screwdriver. 


NOTE: Check blocking ring to gear clutch tooth face 


clearance. Clearance should be 0.030 inch (0.001 mm) 
m·mnnum. 


(18) Remove adapter housing oil seal using punch or 
screwdriver. Install new seal so metal face of seal is 
flush with or slightly below edge of seal bore in housing 


(fig. 2B-20). 


01 L SEAL 
.---·· 0 


.... ~ 
·"' 


ADAPTER 


HOUSING 
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-.:-6 · ., 


: ...... 
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Fig. 28-20 
Adapter Housing Oil Saal lnstallatlon 


--- ! 
• 1"'.., 


(19) Place reverse lever in ~eutral position, position 


transmission cover gasket and cover assembly on case, 
and install cover bolts. Alternately and evenly tighten 


covl;!r bolts to 10 foot-pounds (14 N•m) torque. 


CAUTION: The two top cover dowel bolts must be 


installed in the proper location to maintain cover align- 
ment and prevent hard shifting. Refer to figure 2B-li for 
correct bolt location. 


(20) Position adapter housing gasket on case and 


carefully install adapter housing. 


\21) Pour 3.0 pints tlAl liters) of transmission lubri- 
cant into transmission case through fill hole and install 


fill plug. Tighten plug to 23 foot-pounds (31 ~·m) 
torque. 


(22) Install transfer case on transmission. 


SHIFT CONTROL HOUSING 


Disassembly 


(1) Remove detent plug, spring and plunger (fig. 2B- 
21l. 


12) Place selector arm plates and shif• mil in \"eu- 


tral position (centered). 


13l Rotate shift rail counte:ciocirn·ise ~ ntil seiector 


arm disengages from selector :irm plates and seiector 
arm roll pin is accessible t fig. 2.S-22l. 


( 4) Pull shift rail rearward until selector arm con- 


tacts first-second shift fork. 


(5) Remove selector arm roll pin using 3/16-inch 


(4.76 mm) diameter pin punch and remove shift raiL 


j 
\ 
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Shift Control Housing Assembly 


Fig. 28-22 
Roll Pin Location 


16l Remove shift fo rks. selector arm plates, selec- 


rnrar m and roll pin. and interlock plate. 


17 1 Remon shift rail oil seal and 0 -ring using 


screwdriver. 


18l Remove shift rail plug using hammer and 


pu nch. 


1 8 J Remove nylon inserts and selector arm plates 


~·rom shift forks. ~ote posi tion of inserts and plates for 


;isse m bi;.· reference. 


Cleaning and Inspection 


Thoroughiy wasn all parts in solvent and dry them 
with compressed air. 
Inspect the shift control housing. Replace the housing 


if it exhibits the following conditions: 


• Cracks in bores, sides, bosses, or at bolt holes. 
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• Nicks, burrs, rough surfaces in shaft' bores or on 
gasket surfaces. 
Inspect the shift mechanism: Replace any parts that 


exhibit the following conditions: 


•Bent or broken inserts 


• Worn shift fork inserts. 
• Broken. cracked or worn shift forks. 


• Damaged shift rail. 
•Worn or damaged shift rail bores (in housing). 
•Worn, damaged or bent offset lever. 


•Worn, bent or broken selector arms. plates. or 
interlock. 


Assembly 


(1) Install nylon inserts and selector arm plates in 
shift forks (fig. 2B-23). 


SELECTOR ,J..RM PLATE 


SHIFT FORK 
\ 
~ffi 
~ 


saa::is 


Fig. 28-23 
Assembling Shift Forks and Selei:tor Mm Plates 


(2) Install shift rail plug. Coat edges or plug -.\·ith 


sealer before installing. 


(3) Coat shift rail and shift rail bores ·.,·ith ~ e tro ­ 


leum jelly and insert shift ra:l in co\·e!·. Ins;:::dl rai: ·..:;::::: 


end of rail is flush with inside edge or co\·er. 


1-U Position first-second shiit :·o:'.-;: ::: 
~ o\·e: .,.:::-: 
fork offset ~·acinLI rear or· co\·er a:.c'. :rns '.: sh!:': 
through iork. 


NOTE: The .f1.r1;t-.-;eco/l(i :;hlft .fiJrk i . .; ;he iumer 'J. 
~ 1: q 
two f(Jrks. 


151 Position selector ar:n anci C-ohaped inte::oc -: 


plate in co\·e!· and insert shir';: r:i.ii : h:- ;:_!~h c::-:n. '.•:: .:::o: 


part of interiock piate mus;: :·:ice awa:- :·ror:: co\·e::-. :;.::·:i 


selectar ar m '.'Oil pin hole :nust race ,_:own \•:ard a:-. '~ :·:- 
\Vard rear or" cover. 


l6) Position third-fo urth shirt r'or'.-;: in cover 
»\·ir~ 


fork offset facing rear of co\·er. Third-fourth shift fork 


selector arm plate must be positioned under first-5econd 


shift fork selector arm plate. 
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(7) Insert shift rail through third-fourth shift fork 


and into front shift rail bore in cover. 


(8) Rotate shift rail until selector arm plate at for- 


ward end of rail faces away from, but is parallel to 
cover. 


(9) Align roll pin holes in selector arm and shift rail 


and install roll pin. Be sure roll pin is installed flush 


with surface of selector arm to prevent pin from con- 


tacting selector arm plates during shifts. 


VIEWA 


(10) Install detent plunger, spring and plug. 


( 11) Install 0-ring in groove of shift rail oil seal. 


(12) Install shift rail oil seal as follows: 


(a) Install Oil Seal Protector Tool J-26623-2 over 


threaded end of shift rail (fig. 2B-24, View A). 


(b) Lubricate lip of oil seal with petroleum jelly 
and slide seal over protector and onto shift rail. 


(c) Seat oil seal in shift control housing using 
Oil Seal Installer Tool J-26628-1 (fig. 2B-24, View B). 


OIL SEAL 
INSTALLER 
TOOL 
J-26628-1 
\ 


608088 .. 


VIEWB 


Fig. 28-24 
Shill Rail Oil Seal Installation 


SPECIFICATIONS 


Transmission Specifications-Model SR-4 


Transmission Specifications 


End Play Tolerance: 
Countersnai: Gear Eno Pla y . 


Second Gear End Play 


Outour Shai; End Play . 


. ... . J.004 to rJ.018 inch 


J.102 :o 0.457 mm) 
.... . 0.004 to 0.014 inch 


(0. 102 to 0.356 mm i 


. ... .. ... 0.004 to 0.014 inch 


.0.102 to 0.356 mm ) 
Blocking Ring to Cone Seat C:earance . . 
0.030 inch min. 


(0.001 mmJ 
Lubrrca11on 
Lever . 


lnsoect Corcecr Fill Level 


Recommenced Luoricants . 


Lubricant Capaciw 


. .. : :i oottom oi fill hole 


. every =coo miles (8045 km i 


. . SA E 85W-90 


U.S. Measure .... 
. . . . . . . . . . . . . . . . . . 3.0 pints 


Imperial Measure . .... . . . ... .. .. . . .. . .. 3.5 pints 
Metric Measure ....•. . ..•....... . ..... 1 .41 liters 
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Torque Specifications 


'>ervice Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft-lbs) 
Metric (N·ml 


Service 
Set-To 
Torque 


Backup Lamp Switch . . .. .... .. . . ....... .. . . . . . .. .. .. .. . 
10 


Adapter Housing Bolt ... .. . . . . . .. .. . ... . .... .... . . .. . . . 
23 


Detent Plug (in housing) . . ... . . . . . . .. . . .. . . . . .. ... . .... . . 
10 
Fill Plug . .. . . . ... . .. . .. .. . . . . . . . .. . . ... .... . ... . . .. . . 
20 
Front Bearing Cap Bolt . . .. .. .. .. . ....... ... .. . . . .. . .. . . . .. . 
13 


Offset Lever Nut . ..... . . ... . .. . ... .. . . . ... ... . ... . ... . . . 
10 


Reverse Lever Pivot Bolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
20 


Shift Control Housing Bolt . .. . . . ...... . ... .... . . . · ·.' : .. ,.-. . . . . . . . . 
10 
Transmission-co-Clutch Housing Bolt . ... ... . . .. . -. . . . .... . ....... . 
55 


Universal Joint Clamp Strap Bolt . . .... . .. . . . .. . . .. .. , ... . . . ... . 
14 


All torque values given in foot-pounds and newton-meters with dry tits unless otherwise specified. 


Transmission Gear Ratios 


T-176 
ENGINE-VEHICLE MODEL 


1st 
2nd 
3rd 
4th 
REV. 
1st 


4-Cvlinder CJ-5. CJ-7 (SR-4 Only) 
4.07 :1 
2.39:1 I 1.49 : 1 
1.00 :1 
3.95:1 


6-Cyl inder CJ-7 
4.07:1 
2.39:1 
1.49 :1 
1.00:1 
3.95:1 


6/8 Cylinder CJ-5, CJ-7 
3.82:1 
2.29:1 
1.46 :1 
1.00:1 
3.52:1 


6-Cylinder Cherokee, J-10 Truck 
3.82 :1 
2.29 :1 
1.46 :1 
1.00:1 
3.52:1 


8-Cyli nder Cherokee, J-1 0 Truck 
3.52 :1 
2.27 :1 
1.46 :1 
1.00 :1 
3.01 :1 


J-20 Truck 
6.32:1 


:l)JODEL T-176 
4-SPEED TRANSMISSION 


Assembly 
Cleaning and Inspection 
Olsassembly 


Page 
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2!!-17 


28-15 


Service 


In-Use 


Recheck 
Torque 


8-12 


18-27 


8-12 


15-25 


11-15 
8-12 


15-25 


7-12 
45-65 


12-18 


2nd 


3.09:1 


Service 
Set-To 
Torque 


14 


31 


14 


27 
18 


14 


27 
14 


75 


19 


T-18A 


I 
I 
I 
3rd 
4th 


i 


I 
I 


! 


I 
I 
I 


1.69: 1 I 1.00:1 


Shift Control Housing 


Specifications 


Service 


In-Use 
Recheck 


Torque 


11-16 


24-37 


11 -16 


20-34 


15-20 


11-16 


20-34 


9-16 


61-65 
16-24 


6079 1 


REV. 


7.44 :1 


90577 
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ZB-23 


DISASSEMBLY 


1 1) Remove bol ts :J.ttaching tn nsfer case to trans- 
mission and remove rransfer case. 


(-!) Remove countershait using Ar ~ or Tool J-:29 3 ~:2 


1 fig. :2B-:25l. Tap countershait out rear or' case. 


1 ~ l Remove shii;: control housir:g. 


:-.IOTE: T11:0 1!f the :1011::;i11 u u: ·w:l•i ilU ~'olts •1/"e do1cel- 


tupe uii.c;n111e11t bolts . • Vote the location of these bolts for 
asse111 bly reference. 


. ' 


(3l Drain lubricant from transmission case if not 


drained during remornl. 


1.5 i Remove .ocating ri.::g :i.nci :-et:i.!n ing snap 
r'. r: ~ 


:·:-om :-ear he:irir. >;. 


tol Remove :-ear bearing usi!lg P·.:i1er Set J-:2515:2 


I fig. :2B-:26 l. 


I i ) Scribe or punch aiignment re!·erence marKs - 


front bearing cap and transmission case. 


(8) Remove front bearing cap and gasket . 


(9) Remove and discard front bearing cap oil seal. 


Use screwdriver to pry seal out or cap. 
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COUNTERSHAFT 
\ 


TOOL 
J-29342 


90624 


Ag. 28-25 
Countershaft Removal/lnstallatlon 


(10) Remove locating ring and retaining snap rmg 
from front bearing (fig. 2B-27). 


(11) Remove clutch shaft and front bearing using 
.-\dapter J-29344 and Puller Set J-25152 (fig. 2B-28). 


( 12) Remove third-fourth blocking ring from clutch 
shaft or synchronizer hub. 


(13) Remove front bearing from clutch shaft using 
Puller Set J-25152 (fig. 2B-29). 


(14) Remove mainshaft pilot bearing rollers from 
clutch shaft (fig. 2B-27). 


,-......... 


f 


/ 


Fig. 28-26 
Rear Bearing Removal 


~ 


PULLER SET 


J·25152 
f' 


90625 


( 151 Remove mainshaft and geartrain assembly. 
:Yiove third-fourth synchronizer sleeve rearward (to 


third gear position l. Tilt rear end of shaft downward and 


lift front end of shaft upward and out of case. 


r 16) Remove countershaft gear and ar'.Jor tool as 


assem oiy. 


117l Remove countershaft gear thrust ·.qshers and 


a n ~· mainshaft pilot bearing rollers that may have fallen 


into case during clutch shaft removal. 


( 18) Remove reverse idler gear assembly. Tap idler 
gear shaft out rear of case (fig. 2B-30). Remove gear 
assembly thrust washers. 


RETAINING 
SNAP RING 


CLUTCH 
SHAFT 


90627 


Fig. 28-27 
Clutch Shaft and Front Bearing Assembly 


PULLER SET 
J-25152 


Fig. 28-28 
Clutch Shaft Front Bearing Removal 


90626 


( 19) Remove needle bearings and bearing retainers 
from gear assembly (fig. 2B-31l. Remove sliding gear 


from idler gear. Note position of sliding gear for assem- 


bly reference. 


(20) Remove arbor tool from countershaft gear and 


remo\·e needle bearings and bearing retainers (fig. :2B- 


:32l. 


Disassembly Mainshaft Geartrain 


( 1) Remove third-fourth synchronizer snap rmg 


from front end or' mainshaft (fig. :2B-33). 


(2) Remo\·e third-fourth synchronizer asse!:'lbly 


fro m mainsnait. Slide hub out or' sleeve. Remove insert 


springs anci three inserts and olocking ring. Note ;JOSi- 


tion of inse.ct springs ior assembly reference. 


(3) Remove third gear from mainshait. 


( 4) Remove second gear snap ring from mains haft 
and remove second gear and blocking ring. 


(5) Remove tabbed thrust washer from mainshaft 


(fig. 2B-33). 


-... 


Ag. 28-29 
Removing Front Bearing from Clutch Shaft 


( 61 Remove snap ring from first-second synchro- 
nizer hub. Remo\·e hub and re\·erse gear and sleeve as 


assemoiy. :Jiark hub and sleeve for assembly reference. 


Remo\·e insert springs frorri hub, remo\·e three inserts. 
and remove sleeve and gear from hub. 
(7) Remove first gear thrust washer from rear of 
shaft and remove first gear and blocking ring (if ring 


\vas not removed previously). 


CLEANING AND INS?ECTION 


Cleaning 


Thoroughly wash all parts in solvent and dry using 


compressed air. However, do not dry the bearings with 
compressed air .. .\.ir dry the bearings or wipe them dry 


using a clean shop cloth only. 
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Fig. 28-30 
Raval'3a Idler Gaar Shaft Ramoval/lnstallatlon 


REVERSE IDLER GEAR 


REVERSE IDLER 


GEARSHAFT ~ 


THRUST 
f:1 
·=, 
WASHER 
1)' 
-· 
I 
---, 
~ 


.:1 
§_ 
0 O 
: 
lrv~ 


:-l 
== 
/ 
L:3 
~ 
BEARING 
NEEDLE 


RETAINER 
BEARINGS (44) 


THRUST 
WASHER 


\ 


(~ o- 
'-'\ 
BEARING 


RETAINER 
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Fig. 28-31 
Reverse Idler Gear Assembly 


Clean the needle and clutch shaft :-oiler bearin:;;s :):: 


wrapping the bearings in a clean cloth and submerging 


them in solvent. Or, place the bearings in a shallow 


parts cleaning tray and cover them with solvent .. .\.llow 


the bearings to air dry on a clean cloth. 


Inspection 


Inspect the transm1ss10n componems. Replace a - ·· 


eomponents that exhibit the r"oilowing conditions: 


Casa 


•Cracks in bores, sides, bosses or at bolt holes. 


•Stripped threads in bolt holes. 


i:'.l:i- I lj 
MAl'tUAL I MAl'f:SMl:S:SIUl'f:S 


COUNTERSHAFT 


THRUST 
WASHER 
I 
0 
0 
. 


I 
~ 
1. 
~~ 
BEARING 
S 
NEEDLE 
~ 
RETAINER 
:t:;;:1 
BEARINGS (42) 
. 


Fig. 28-32 
Countershaft Gear Assembly 


THRUST 
WASHER 
\ \0 


BEARING 
RETAINER 
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• Nicks. burrs, rough surfaces in shaft bores or on 
gasket surfaces. 


Gaar. Shaft and Synchronizer Assemblies 


• Broken, chipped or worn gear teeth. 


• Damaged splines on mainshaft, synchronizer hubs, 


or sleeves. 


• Broken or worn teeth or excessive wear or damage of 


blocking rings. 
•Bent or broken synchronizer inserts. 
•Damaged needle bearings or bearing bores in reverse 


idler or countershaft gear. 
•Wear or galling of mainshaft, countershaft, clutch 
shaft or idler gear shafts. 
• Worn thrust washers. 


•Nicked, broken, or worn mainshaft or clutch shaft 
splines. 


•Bent. distorted. broken or weak snap rings. 
•Rough, galled. worn, or broken front or rear bearing. 


ASSEMBLY 


(1) Lubricate reverse idler gear shaft bore and slid- 


ing gear with transmission lubricant. Install sliding 


gear on reverse idler gear (fig. 2B-31 l. 


\ 2) Install • ..\.rbor Tool J-29343 in reverse idler gear 


and instail 22 needle bearings and one bearing retainer 


at each end or gear (fig. :ZB-34 l. 


(3) Coat reverse idler gear thrust washer surfaces 
with petroleum jelly and install thrust washers in case. 


='TOTE: The thrust washers havef1ats on them. Be sure 


to J11stall the washers so these flats 1cill face the main- 


slw.rt . . 4. /.·o. be sure to engage the thrust washer locating 


tabs 1;1 :11 e crlse iacatinq 8iots. 


14 ) Install re\·erse idler gear assembly (fig. 2B-35) . 
. -\lign gear bore, thrust washers, case bores, and install 
reverse idler gear shaft from rear of case. Be sure to seat 
roll pin in shaft, align roll pin with counterbore in case 
and push shaft into rear of case (fig. 2B-30). 


(5) Measure reverse idler gear end play by inserting 
feeler gauge between thrust washer and gear. End play 
should be 0.004 to 0.018 inch (0.10 to 0.45 mm). If end 


play exceeds 0.018 inch (0.45 mm), remove idler gear and 
replace thrust washers. 


(6) Coat counter shaft gear bore, needle bearings 
and bearing bores in gear with petroleum jelly. Inser: 
arbor tool in bore of gear and install 21 needle bearings 
and one retainer in each end of gear. 


(7) Coat countershaft gear thrust washer surfaces 


with petroleum jelly and position thrust washers in 
case. 


NOTE: Be sure to engage the locating tabs on the 
thrust washers in the locating slots in the case. 


(8) Insert countershaft into rear case bore just far 


enough to hold rear thrust washer in position. This will 
prevent washer from being displaced when countershaft 


gear is installed. 


(9) Install countershaft gear. .-\lign gear bore. 
thrust washers, bores in case, and install countershaft 
part-way into case. Be sure arbor tool enters shaft bore 
at front of case. 


NOTE: Do not remove the countershaft arbor tooi 


completely. 


(10) Measure countershaft gear end play by inserting 


feeler gauge between washer and gear. End play should 
be 0.004 to 0.018 inch (0.10 to 0.45 mm). If end play 


exceeds 0.018 inch (0.45 mm), remove gear and replace 


thrust washers. After correct end play has been ob- 
tained, reinstall arbor tool in countershaft gear and 


allow gear to remain at bottom of case. Lea \·e counter- 
s haft in rear case bore to hold rear thrust washer in 


place. 


NOTE: The countershaft gear must remain at the bot- 


tom of the case to provide sufficient clearance /ar instal- 


lation of the mains haft and clutch shaft assemblies. 


(11) Lubricate mainshaft, synchronizer assemblies 


and gear bores with transmission lubricant. 


( 12) .-\ssemble first-second synchronizer :-il.40 and :-e- 


verse gear and sleeve (fig. 2B-33l: 


(al Install gear and slee\·e on hu8 2nd p:ace 


assembly flat on workbench. 


(bl Drop inserts into hub slots. 


(c) Install insert spring. Position '.oop-end of 
spring in one insert, compress spring ends and insert 


spring ends under lips of remaining t\\'O inser:s. Be sure 


spring is under '.ip of each ! nse:~ 1 fig. 2B-36 1. 
(d) Turn assembly O\·er and :nsta!l :-emair.ing 


insert spring as described in preYious step. ~owe\·er. 


install this spring so open end faces 180° opposite fast 
sprmg. 
(13) Install assembled first-second synchronizer hub 
and reverse gear and sleeve on mainshaf t. 


c·· 


1. THIRD-FOURTH GEAR SNAP RING 
2. FOURTH GEAR SYNCHRONIZER RING 
3. THIRD-FOURTH GEAR CLUTCH ASSEMBLY 
4 . THIRD-FOURTH GEAR PLATE 
5. THIRD GEAR SYNCHRONIZER RING 
6. THIRD SPEED GEAR 
1. SECOND GEAR SNAP RING 
8. SECOND GEAR THRUST WASHER 
9. SECOND SPEED GEAR 
10. SECOND GEAR SYNCHRONIZER RING 
11. MAIN SHAFT SNAP RING 
12. FIRST-SECOND SYNCHRONIZER SPRING 
13. LOW-SECOND PLATE 
14. FIRST GEAR SYNCHRONIZER RING 
15. FIRST GEAR 
16. THIRD-FOURTH SYNCHRONIZER SPRING 
17. F I RST-SECOND GEAR CLUTCH ASSEMBLY 


18. FRONT BEARING CAP 
19. OIL SEAL 
20. GASKET 
21 . SNAP RING 
22. LOCK RING 
23. FRONT BALL BEARING 
24. CLUTCH SHAFT 
25. ROLLER BEARING 
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26. DRAIN PLUG 
27. FILL PLUG 
28. CASE 


29. GASKET 


30. SPLINE SHAFT 
31 . FIRST GEAR THRUST WASHE R 
32. REAR BALL BEA R ING 


33. SNAP RING 


34. ADAPTER PLATE 


35. A DAPTER SEAL 
36. FRONT COUNTERSHAFT GEA R THRUST WASHER 
37, ROLLER WASHER 
38. REAR ROLLER BEARING 


39. COUNTERSHAFT GEAR 


40. REAR COUNTERSHAFT THRUST WASHER 


4 1. COUNTERSHAFT 


42. PIN 


43. IDLER GEAR SHAFT 
44, Pl N 


45. IDLER GEAR ROLLER BEARING 


46. REVERSE IDLER SLIDING GEAR 


47. REVERSE IDLER GEAR 


48. IDLER GEAR WASHER 


49. IDLER GEAR THRUST WASHER 


Ag. 28-33 
Modal T-176 4-Spaad Transmission 
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~'.~~ 
... ·; 


_._,,'-:;:,,,"' 


SLIDING 
GEAR 
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Fig. 28-34 
Reverse Idler Gaar Nndle B11rlng lnst1ll1tlan 


Fig. 28-35 
Reverse Idler Gm Installation 


(14) Install new first-second synchronizer snap ring 


on mainshaft (fig. 2B-33). 


(15) Install first gear and blocking ring on rear of 
mainshaft and install first gear thrust washer (fig. 2B- 


37). 


!16) Install new tabbed thrust washer on mainshaft. 
Be sure washer tab is seated in mainshaft tab bore (fig. 


2B-38). 


( 17) Install second gear and blocking ring on main- 


shaft and install new second gear snap ring. 


(18) Install third gear and blocking_ ring on 
mainshaft. 


ALIGNMENT 
MARKS 


Ag. 28-36 
Synchronizer Insert Spring lnstallallan 


Ag. 29-37 
First Gear and Thrust Washer Installation 


TABBED THRUST 
WASHER (SHARP 


EDGE MUST 
FACE OUT) 


Ag. 28-38 
Tabbed Thrust Washer Installation 


60558 


90635 


60556 


! 


( 19 l . ..\ssemble third-fourth synchronizer (fig. 2B-33). 


(a) Install sleeve on synchronizer hub. Align 
arts using reference marks. 


( b) Place assembled hub and sleeve flat on 


workbench. 
(c) Drop inserts into hub slots. 


( d) Install insert spring. Position loop-end of 
spring in one insert, compress spring ends and insert 
spring ends under lips of remaining two inserts (fig. 2B- 


36). 


(e) Turn assembly over and install remaining 


insert spring as described in previous step. However, 


position this spring so open end faces 180° opposite first 
spring. 


(20) Install assembled third-fourth synchronizer as- 


sembly on mainshaft. 


(21 i Install new third-fourth synchronizer retaining 


snap ring on mainshaft and measure end play between 


:;ynchronizer hub and :;nap ring (fig. 2B-39). End play 


should be 0.004 to 0.014 inches (0.10 to 0.35 mm). If end 
play exceeds limits, replace mainshaft thrust washers 
and snap rings. 


(22) Install mainshaft geartrain assembly in case. Be 
sure synchronizers are in neutral position so sleeves will 


clear top of case \vhen assembly is installed. 


Fig. ZB-39 
Checking Mainshait Geartrain End Play 


1:23 1 [nstall locating snap ring on front bearing and 


install front bearing part-\vay onto clutch shaft. 


:'.'IOTE: Dn /l()i 
1;1:·dnl/ the bear~ 1 1r; comµle telu at this 


ti me rt .~ the :;huf f 1c!lf 11ot clear rhe cow1tershaft gear 


1111rl pre•_·e11t ins tulfatirm. 


(24 l Coat bearing bore in clutch shaft and mainshaft 
pilot roller bearings with petroleum jelly. Install 15 
roller bearings in clutch shaft bearing bore. 
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CAUTION: Do not use chassis grease or a similar 


"heavy" grease in the clutch shaft bore. Use petroleum 


jelly only. Heavy grease will plug the lubrication holes 


in the shaft and prevent proper lubrication of the roller 


bearing. 


(25) Coat blocking ring surface of clutch shaft with 
transmission lubricant and position blocking ring on 
shaft. 


(26) Support main shaft assembly and insert clutch 


shaft through front bearing bore in case. Seat main 
shaft pilot hub in clutch shaft roller bearings and tap 
front bearing and clutch shaft into case using rawhide 
mallet. 


(27) Install front bearing cap and tighten cap bolts 
finger tight only. 


(28) Position rear bearing on mainshaft. Do not in- 


stall bearing locating ring at this time. Start bearing _ 


into shaft and into case bore using Tool J-29345. Remove 
tool and complete bearing installation using rawhide 
mallet. When bearing is fully seated on shaft, install 
bearing retaining snap ring. 


NOTE: In order to seat the rear bearing on the main- 


shaft, the bearing must be tapped into the case deeper 
than the l,ocating snap ring would alww. For this reason. 
do not install the l,ocating snap ring until after the 
bearing is fully seated on the shaft and the retaining 


snap ring is ins tailed. 


(29) Remove front bearing cap, seat front bearing 
fully on clutch shaft and install bearing retaining snap 
rmg. 


(30) Apply thin film of sealer to front bearing cap 
gasket and position gasket on case. Be sure gasket notch 


is aligned with oil return hole in case. 


(31) Remove front bearing cap oil seal using scre,v- 


driver and install replacement oil seal using Tool J-25233 


(fig. 2B-40). 


(32) Install front bearing cap. Tighten cap bolts to 12 


foot-pounds (16 .:-J•m ) torque. 


(33) Install locating ring on rear bearing. If neces- 


sary, reseat bearing in case using rawhide mailet. 


(3-1) Install countershaft as follows : 


! al Turn transmission case on end. Position 
case at edge of workbench with clutch shaft pointing 


downward. Be sure countershait bore in front of case is 


accessible. 


ibJ Have helper hold case in position. 


\ Cl ..\.lign countershaft gear bores '.vi th t!::-;_;s;: 


washers :rnd case bores and tap shaft into place. Do :10 : 
let arbor tool drop onto floor as shaft is instaileci. 


CAUTION: Do rwt damage the thrust washers during 


counter shafl installation. Be sure they are aligned u,·ith 


the case bores and gear bores before tapping the 


countershaft into place. 
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OIL RETURN 
SLOT 


FRONT 
BEARING 
CAP 


Fig. 28-40 
Front Bearing Cap Seal lnst1l11tlon 
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(35) Shift synchronizer sleeves into all gear positions 
and check operation. If clutch shaft and mainshaft ap- 
pear to bind in Neutral position, check for blocking rings 
sticking on tapered portion of gears. Use screwdriver to 
free any sticking blocking rings. 


(36) Fill transmission with 3.5 pints (1. 7 liters) of 
SAE 85W-90 gear lubricant. 
(37) Position new shift control housing gasket on 
case and install control housing. Tighten housing bolts 


to 12 foot-pounds (16 N•m) torque. 


(38) Install transmission on transfer case. 


SHIFT CONTROL HOUSING 


Disassembly 


( 1) Remove shift lever cover, control housing cap, 
retainer and remove shift lever and spring. 


(2) Position transmission case cover in vise so shift 


forks are facing upward. Use wood blocks to protect 
cover from vise jaws and do not overtighten vise. 


( 3) Place all shift forks in neutral position. 


\ -0 Remove shift rail support plate attaching bolts 
and tabbed washers and remove support plates {fig. 2B- 
41). 


(5) Remove first-second shift rail. 


( 6) Remove third-fourth shift rail, shift lug and in- 


terlock pin. 


(7) Remove reverse shift rail. 


(8) Remove poppet balls. 


(9) Remove shifter interlock rings. 


(10) Remove poppet springs. 


(11) Remove fulcrum pins. 


(12) Remove cover from vise. 


(13) Clean all components in solvent and dry using 


compressed air. 


(14) Inspect all components. Replace any com- 
ponents that are nicked, cracked, broken or excessively 
worn. 


Assembly 


(1) Clamp transmission case cover in vise using pro- 


tective wood blocks and install fulcrum pins in cover. 


CAUTION: To avoid damaging the cover do not over- 


tighten the vise jaws. 


(2) Lubricate shift rails and shift rail grooves in 


cover with petroleum jelly. 


(3) Install poppet springs in transmission case cover 
bores. 


(4) Install poppet balls (one on each spring). 


(5) Position reverse gear shift rail and fork on re- 


verse rocker arm in transmission case cover. 


NOTE: Be sure the notch on the shift rail is positioned 
over the reverse poppet ball and that reverse rocker ann 


is engaged in the reverse fork swt. 


(6) Install third-fourth shift rail and shift fork as- 
sembly in transmission case cover. 


NOTE: Be sure the interlock pin is in position in the 


shift rail before further assembly. 


(7) Install first-second shift rail and fork assembly. 
Be sure shift rail notch is over poppet ball in transmis- 
sion case cover. 


(8) Install shifter interlock rings in cover and be- 
tween poppet balls. 


(9) Press downward on shift rails to compress pop- 
pet balls and springs. Use wood block long enough to 


contact all three shift to rails to press rails downward 


evenly. 


{10) While holding shift rails downward, position 
shift rail retaining plates on housing and install plate 


attaching bolts and tabbed washers finger-tight. 


(11) Remove wood block and tighten shift rail retain- 


ing bolts to 12 to 15 foot-pounds (16 to _9 N•m) torque. 
Be sure tabbed washers are in correct position before 
bending washer tabs. 


(12) Check shift rail operation. Eac!l rail must slide 
smoothly in cover groove. Be sure it is not possible to 
overshift into another gear position .. liter checking 
shift operation, place forks in third gear position. 


(13) Install shift lever, spring, spring retainer and 


· control housing cap (fig. 2B-41). Push cap downward and 


turn clockwise to install and seat. 
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FU LCRUM PIN (2) 


SH I FT L EVER 


KNOB 
~ 


SHIFT LE::: C~~ 
~ ~ 


TRANSMISSION CONTROL-00 
HOUSING CAP 
~ 


SPRING RETA~ 
~ C2J 
Fl RST·SECOND 
SPRING 
~ 
~G 


SHIFT LE~ 
~~ 


SHIFT RAIL 
SUPPORT PLATE 
REVERSE SHIFT 
RAIL 


Fig. 28-41 
Shift Control Housing-T-176 


SPECIFICATIONS 


T-176 Lubricant Capacity and End Play Tolerances 


End P!av Tolerances: 
Countershaft Gea r to CJse . . 0 .004 to 0.018 inc;i {0.10 to 0 . .15 mm I 


Fi~verse lolec Gear to C.ise .. 0.004 to 0.018 inc;i •.0. 10 to 0.-"5 ·-:ci 1 


"'1a1nshait Gear T ra in . 
. .. 0.004 to 0.018 incn i0.10 to 0 . .lS mm 1 


Luorica nt C.;pacity . 


Luoncan t Type . .. . .. . . . 
. 3.5 ::i1nts i 1. ~ i ters1 
. S.:.c 35W-90, ~?J GL:i 
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PIN 


THIRO- 


FOURTH 
SHIFT 
LUG 


REVERSE FORK 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft-lbs) 
Metric (N·ml 


Service 
Service 
Service 
In-Use 
Service 
In-Use 
Set-To 
Recheck 
Set-To 
Recheck 
Torque 
Torque 
Torque 
Torque 


Backup Lamp Switch .................. . ... . . .......... . .. . 
15 
10-20 
20 
14-27 
Drain and Fill Plugs .. . .. . . . . ... . ...... . . . .. . ........ . .... . 
15 
10-20 
20 
14-27 
Front Bearing Cap Bolts . . ... . ... ...... . .... ....•. . ...... . .. 


Shift Housing-to-Transmission Case Bolts . . . • . .... .. .... . ........ .. 
13 
13 
11 -15 
18 
15-20 


11-15 
18 
15-20 
Support Plate Bolts . . . . .... . .... ... . . . . .. . . . . ...... ... . .. . 
18 
15-20 
24 
20-27 


All torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 
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MODELT-18A 
4-SPEED TRANSMISSION 


DISASSEMBLY 


Assembly 
Cleaning and Inspection 
Dlsassambly 


Paga 


28-25 


28-25 
28-24 


(1) Remove transmission-to-transfer case adapter 
Stud Nuts and remove transmission from transfer case. 


(2) Remove and discard transmission-to-transfer 


case gasket. 


(3) Position shift lever in reverse, remove case cover 
bolts, remov? shift control housing. 


(4l Punch alignment marks on the front bearing 
cap, remove capscrews and bearing cap. 


(5) Remove front bearing lock ring and snap ring. 


(6 ) Remove fron t bearing from clutch shaft using 


puller J-25152 I fig. 2B-43l. 


( 7) Remove front bearing retainer washer from 


dutch shaft. 


t 8) Remo\·e rear adapter housing retaining bolts 
and housing. 


(9l Remove rear bearing lock ring and snap ring. 


t lOl Reinsta ll fro nt bearing cap temporarily. 


( 11 l Remove rear bearing using Puller Set J-25152. 


:'-l"OTE : ff chf! iJew·i11r1 1mller plutes 1clll 11ot .>eat in the 


beru1·11u s1111.p 1·i11u :;more. tap the end of the clutch shaft 


1vlth ri lead ham mer to m01:e the 111ainshaft rearward 


aud e:i:pose the bea11·ng ,qroove }idly. 


(12) Remove front bearing cap. 


(13) Rotate clutch shaft until flat area of fourth 
speed gear is in line with the countershaft gear. 


Shift Control Housing 


Spaclflcallons 


Paga 
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(14) Move mainshaft to rear of case and separate 
clutch shaft from mainshaft by pulling toward front 
bearing bore. 22 needle bearings will be displaced. 


NOTE: On six-cylinder models the clutch ;>haf t will 


come out affront beari11q bore. On eight-cyhnder models 


the clutch shaft is remrn·ed 1i·o m lns·ide the case after 


mainshajt assembly remorril. 


(15) Remove bearing roller spacer from mainshaft 
pilot hub (fig. 2B-42). 


(16) Remove mainshaft assembly through top of 
case. 


(17) Remove clutch shart through top or case. 


(18) Remove lock plate ret::..ining boit from rnunter- 


shaft and reverse idler gear shar't. and :-emo,·e lock 


plate. 


(19) Tap countershaft toward rear of case using 


brass drift and hammer. Stop when end or shaft is 


approximately e\·en with front inside edge of case bore. 


(20) Complete countershar't removal as fo ilows: 


(aJ 21-'Iake arbor tool from steel rod i..li5 incnes 


(2.33 cmJ in diameter by 9.85 ~nches (25.01 c::-: l long. 


(b) . .\fter making tool. :-emo\·e all bu:-:-s or sharp 
edges using file. 


(c) Insert tool into shaft bore at front of case 
and drive countershaft QUt rear of case. Keep tool in 
constant contact with shaft to avoid displacing bearing 
rollers or washers. 


f21) Tip case on side and remove countershaft gear 
and arbor tool as assembly. 


I 2:2) Remove countershaft gear thrust washers and 
any mainshaft pilot bearing rollers that may have fallen 
into case during mainshaft removal. 


(23) Remove reverse idler gear shaft using brass 
drift through front bearing opening in case (fig. 2B-12). 
(24) Remove arbor tool from countershaft gear and 
remove bearing rollers, washers and spacer. 


(25) Remove snap rings, bearing rollers, washers and 
sleeve from reverse idler gear. 


i26l Remove fill plug, drain plug and 22 clutch shaft 
needle bearings from case. 


(27) Remove front bearing cap seal and rear adapter 
seal. 


Main Shaft Gear Train Disassembly 


( 1) Scribe alignment marks on main shaft splines 
and clutch hubs for assembly reference. 


(2) Remove pilot bearing spacer from front of main 
shaft (fig. 2B-42). 


( 3l Remove third-fourth synchronizer snap ring and 
remo\·e third-fourth synchronizer assembly and third 
gear (fig. 2B-42). 


( 4 l Remove first-second synchronizer snap ring and 
remove first-second synchronizer assembly (fig. 2B-42). 


(5) Remove second gear snap ring and remove 
thrust washer and second gear. 


( 6) Scribe alignment marks on clutch hubs and 
sleeves for assembly reference. 


(7) Remove insert springs and shifting plates from 


third-fourth clutch sleeve and remove sleeve from hub. 
Obsen·e position of springs and plates for assembly 


reference. 


IS l Place first-second synchronizer assembly on 
work bench and wrap cloth around clutch slee\·e. Cloth 


is necessary to prevent losing shift plate lock balls dur- 


ing disassembly. 


19 l Remo\·e cl utch sleeve fro m hub. 


( lOl Remo\·e cloth fro m sleeve and remove lock balls. 


insert spring and shift plates fro m hub. 


CLEANING AND INSPECTION 


Clean and inspect the transmission case and all com- 


ponents thoroughly. ff any transmission gear requires 


replacement. also replace the gear with which it meshes. 


Cse ne 1.,· 
~ask e rs. oil seals and snap rings during 
assembly. 
Inspect the tr:rnsmission case for cracks and worn or 


scored be arin~ bosses. Examine the ball bearings for 
racked races. excessive wear, looseness. and for tight fit 


. n the case bores. Inspect all gear teeth for cracks. chips, 
or spots where gear hardening has worn through. ::Vlain 
shaft gears must not bind on the shaft and should not 
exhibit excessive play. Inspect the synchronizer blocking 
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rings for cracks. excessive wear, or pitting in the tapered 
area of the ring. If thrust \Vasher condition is doubtful, 
replace them. 
Check all bearing rollers for flat spots, pitting, cracks 
or other damage. Replace rollers as required. Inspect the 
countershaft and reverse idler shafts for pitting, wear, 
scores, nicks, cracks and flat spots. Small nicks or scores 
can be reduced using crocus cloth or a fine-tooth file. 
Replace shafts if severely worn or damaged. Inspect the 
mainshaft and synchronizer hubs and sleeves for dam- 
aged or worn splines, cracks, worn mainshaft pilot hub 
and damaged mainshaft threads. Replace parts as re- 
quired. Check reverse shifting arm and pivot pin for 
wear or other damage, and replace if necessary. 


ASSEMBLY 


NOTE: Prelubricate all comp<ments 1cith petroleu ;n 


jelly dw·inq assembly. 


Reverse Idler Gear 


( 1) Install snap ring in one end of re,·erse idler gear. 


(2) Install thrust washer in gear bore against snap 
ring. 


(3) Insert sleeve in gear bore. 
(4) Install 37 roller bearings in one end of gear and 


install bearing spacer (fig. 2B-42). 
(5) Install remaining 37 roller bearings in opposite 


end of gear and install remaining thrust washer and 


snap ring. 


Cauntershaft Gear Assembly 


( 1) Install bearing space: sleeve in gear and insen: 


arbor tool into gear and through sleeve. 


(2) Slide one bearing spacer onto arbor tool and seat 
spacer against sleeve. 


(3l Insert 22 roller bearings into gear bore and seat 
bearings a ~ains t spacer just installed. 


1-t I Slide second oearing 5;Jacer onto arbor tooi anc 


:;eat spacer a!.!ainst :Jearings. 


I:) i [ns tall :2:2 more rolle!· Jearings in gear bore anc 
seat bearings ag:ainst second soacer. 


· ( 6l Install third bearing spacer on arbor tool and 


seat spacer against '.:Jearings. 


!7) Repeat spacer/ bearing installation procedure;;.: 
uµµosae end oi gear. 


First-Second Synchronizer Assembly 


'.'l'OTE: The thirrl-f)l/ rth cfw,·i1 l111b is ·1.<e1i llJ hei;i rn;- 


se111ble the fi rsf-. .;ecrJ11d "!fllCiif'llllizer r1.~ . .;f:'111bl!J . 


( 1) Place th ird-fourth clutch hub on \\·orkbench. 


(2) Install insert spring in first-second clutch hub 
spring groove. 
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Ag. 28-42 
Model T -1 BA 4-Speed T 
. . 
ransm1ss1on 


13 
;< .. 


r 


1. MAINSHAFT PILOT BEARING ROLLER SPACER 
2. THIRD-FOURTH BLOCKING RING 
3. THIRD-FOURTH RETAINING RING 
4. THIRD-FOURTH SYNCHRONIZER SNAP RING 
5. THIRD-FOURTH SHIFTING PLATE (3) 
6. THIRD-FOURTH CLUTCH HUB 
7. THIRD-FOURTH CLUTCH SLEEVE 
8. THIRD GEAR 
9. MAINSHAFT SNAP RING 
10. SECOND GEAR THRUST WASHER 
11. SECOND GEAR 
12. SECOND GEAR BLOCKING RING 
13. MAINSHAFT 
14. FIRST-SECOND CLUTCH HUB 
15. FIRST-SECOND SHIFTING PLATE (3) 
16. POPPET BALL 
17. POPPET SPRING 
18. FIRST-SECOND INSERT RING 
19. FIRST-SECOND CLUTCH SLEEVE 
20. COUNTERSHAFT GEAR THRUST WASHER (STEEL) (REAR) 
21. COUNTER SHAFT GEAR THRUST WASHER 
(STEEL BACKED BRONZE) (REAR) 
22. COUNTERSHAFT GEAR BEARING WASHER 
23. COUNTERSHAFT GEAR BEARING ROLLERS (88) 
24. COUNTERSHAFT GEAR BEARING SPACER 
25. COUNTERSHAFT GEAR 
26. COUNTERSHAFT GEAR THRUST WASHER (FRONT) 
27. REAR BEARING 


Fig. 28-43 
Front Bearing Removal 


(3l Position first-second clutch hub on top of third- 
fo urth hub so lock ball holes in first-second hub are in 


uppermost position (fig. 2B-44). 


( 4) Align scribe marks on first-second hub and 
sleeve and install sleeve on hub (fig. 2B-45). Allow sleeve 


to bottom against \VOrk bench. 


(5) Install each shifting plate, poppet spring and 


lock ball assembly one at a time as follo\v·s (fig. 2B-451: 


( a l Install shifting plate in hub slot. 


( b 1 Insert poppet spring through plate. 


(c i Position lock ball on poppet spring, and 


':lmpress ball and spring (fig. 2B-45). 


NOTE: To ease lock ball installation use ':'/ 32-inch 
socket and 114-inch drive extension to press lock ball 
into place. 
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28. REAR BEARING LOCATING SNAP RING 


29. REAR BEARING SPACER RING 


30. REAR BEARING SNAP RING 


31. ADAPTER PLATE SEAL 
32. ADAPTER PLATE TO TRANSMISSION GASKET 
33. ADAPTER TO TRANSMISSION 
34. COUNTERSHAFT·REVERSE IDLER SHAFT LOCKPLATE 
35. REVERSE IDLER GEAR SHAFT 
36 . . REVERSE IDLER GEAR SNAP RING 


37. REVERSE IDLER GEAR THRUST WASHER 
38. REVERSE IDLER GEAR 
39. REVERSE IDLER GEAR BEARING ROLLERS (74) 
40. REVERSE IDLER GEAR BEARING WASHER 
41 . REVERSE IDLER SHAFT SLEEVE 
42. COUNTERSHAFT 
43. FRONT BEARING RETAINER WASHER 
44. FRONT BEARING 
45. FRONT BEARING LOCATING SNAP RING 
46. FRONT BEARING LOCK RING 
47. FRONT BEARING CAP GASKET 
48. FRONT BEARING CUP SEAL 
49. FRONT BEARING CAP 
50. MAINSHAFT PILOT BEARING ROLLERS (22) 
51. CLUTCH SHAFT 
52. DRAIN PLUG 
53. FILLER PLUG 
54. TRANSMISSION CASE 


( d l :\laintain pressure on ball and spring and 
slide shifting plate downward in hub slot until ball is 


held in position by clutch sleeve. 


(6) Install remaining shift plates, poppet springs 
and lock balls as described in previous step. 


(7) Complete synchronizer assembly by pressing 
down on hub and pulling up on sleeve. 


THIRD-FOURTH 
CLUTCH HUB 


'12505 


Fig. ZB-.14 
Supporting First-Second Clutch Hub 


ihird-fourth Synchronizer Assembly 


1 ll Align and assemble third-fourth clutch hub anci 
sleeYe using reierence marks made at disassembly. 


(2) Insert shiiting plates in hub slots. 


!3) Install :nsert springs so one end of each spring is 


hooked into same shifting plate (fig. 2B-46). 
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· .. ~., ~:1_·: . 


'.~: . 
....... 


.. ~ 
.r 
· 


Fig. 28-45 
Assembling Arst-Sacond Synchronizer 


RETAINER 
RING 


Fig. 2B-45 
Third-Fourth Synchronizer Shifting Plate 
anli Retaining Ring Installation 


Clutch Shaft .~ssamblv 


42606 


60308 


1l 1 Lubric~Hc mainshaft bearing rollers and clutch 


shait bore with :;enerous quantity of petroleum jelly. 


t21 Install :22 bearing rollers in clutch shaft bore. 


Use additional petroleum jelly to help retain rollers in 
bore if necessary. 
(3 l Coat blocking ring with petroleum jelly and in- 
stall ring on clutch shaft. 


42608 


Fig. 28-47 
Second Gear and Thrust Washer Installation 


Mainshaft and Geartrain Assembly 


(1) Install second gear from front of mainshaft (fig. 


2B-47). 


(2) Install second gear thrust washer so step bore in 


washer faces front end of mainshaft. 


(3) Install second gear snap ring. Be sure thrust 
washer step bore fits over snap ring. 


( 4) Install second gear rear snap ring, blocking ring, 
first-second synchronizer assembly and snap ring from 
rear of mainshaf t. 


NOTE: The first-second synchronizer chi tch sleeve 


shift fork groO'lJe must face the rear of the mai11shaft 


(fig. 2B-48). 


GROOVE 
roR~R 
, 
' 
42609 


Rg. 28-48 
Rrst-Second Synchronizer Installation 


r ,. 


( 


(5) Install third gear on mainshaft and install 


blocking ring on gear. 


( 6) Install third-fourth synchronizer assembly on 
mainshaft (fig. 2B-42). 


NOTE: The third-fonrth synchronizer must be in- 
stalled with the chanifered side of the hub facing the 
front of the -mains haft (fig. :2B-49). 


(7) Install third-fourth synchronizer retaining ring 


(fig. 2B42). 


(8) Install mainshaft bearing roller spacer on shaft 
pilot hub (fig. 2B42). 


Transmission Case Assembly 


(1) Coat countershaft thrust washers with petro- 


leum jelly and install washers in case. Index tab on 


large, bronze-faced washer in locating recess in front of 


case. Index notch in smaller, steel washer with locating 


lug at rear of case. 


42610 


Fig. 28-49 
Third-Fourth Synchronizer lnstallatlon 


12) Install countershaft gear assembly. 


r :3 ) Install remaining coun tershaft thrust washer 


bern·een rear of countershaft gear and smaller, steel 


thrus t '.\·asher. 


1-± • Install countershar't fro m rear of case but do not 


instai! shaft complete[~·. Stop installation when shaft 
just starts into case front bore. 


CA"CTION: When /11stalli11g the countershaft. keep the 


sluut ·lllrl arbor fol!/ i 11 co 11sto11t co11tnct to <1l'oid rlis- 


11!11 ci1111 rn111 /Jean"11r1 mllers nr IJe1u·i11q 11·r1shers. 


1 .5 ' Install reverse idler gear. Larger gear end must 


face re:.i.r or· c::ise. 


to 
1 Install reverse idler gear shaft from rear or' case. 


Tap shaft forward until lock plate slot in shaft is aligned 


with lock plate slot in countershaft. 


(7 l Install lock plate in countershaft· and reverse 


idler gear shaft slots. 
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(8) Tap ends of countershaft and reverse idler gear 
shafts alternately until shafts are fully installed. 


(9) Insert assembled clutch shaft and fourth gear 
blocking ring in case front bearing bore. Insert shaft 
from case interior, not from front or outside of case. 


(10) Install mainshaft and gear train assembly. 
(11) Install mainshaft pilot bearing roller spacer on 
mainshaft pilot hub if not installed previously. 


(12) Insert mainshaft pilot hub in clutch shaft bore. 
Be sure bearing rollers in clutch shaft are not displaced 
and that fourth gear blocking ring notches are aligned 
with shifting plates. 


(13) Install front bearing cap temporarily to support 
clutch shaft. 


(14) Install retaining snap ring on rear bearing and 
drive bearing onto mainshar't and into case rear bore. 
Seat snap ring against case. 


CAUTION: Duri11g rear bearing i11stallatio11 aroid- 


wedging each blocking 11·11g on its mating tapered 


surface. 


(15) Install replacement oil seal in transfer case 
adapter plate. 


CAUTION: The adapter plate oil seal must be installed 


correctly to prevent lubricant flow from the transfer 
case into the transmission. When correctly positioned. 


the seal lip will face the transfer case (fig. 2B-50). 


(16) Coat lip of adapter plate oil seal with petroleum 


jelly. 


( 17) Position replacement transmission-to-adapter 


gasket on transmission and install adapter plate. _\pply 


nonhardening sealer to adapter plate attaching bolts 


and install bolts. 


(18) Remove front bearing cap and install front bear- 


ing retaining washer on ciutch shaft with dished side of 


washer facing mainshaf t. 


(19) Slide front bearing onto clutch shaft and tap 


bearing into case bore using section of pipe or driver 


sleeve ffig. 2B-51l. Be sure to seat bearing against clutch 


shaft gear shoulder and front bearing retainer washer. 


CAUTION: Duri11r; .rim1 r 0ear111u i11staih1tirm 
·-H"'Jlli 


;1·erloi11u euch blocki11{; ,., .,,, 011 its 
!111/ Z,-iUJ 
~a;;qrqtf 


·' 1u:rnce. 


(20) Install thickest front bearing lock :-ing '.n clutch 


shaft ring groove. 


:"fOTE: Th e .rirn1t /Jea n11 ~; :uck ,./11us ure •l l'uiiuoie •11 


.ri111r thici.:11esse:;. 


r21 l Pull clutch shaft ar.ci front bearing forward just 
far enough to expose locat'.::1; snap ring groove in ::iear- 


ing. Install locating snap :ing and push ciutch shaft 


rearward until locating snap ring seats against case. 


(22) Position front bearing cap gasket on front bear- 


ing cap. Coat threads of bearing cap attaching bolts with 
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nonhardening sealer. Align oil return holes in cap, gas- 
ket and case, and install attaching bolts. Tighten bolts to 
15 foot-pounds (20 N•m) torque. 


(23) Check all synchronizer blocking rings for free 
movement. If blocking rings were wedged onto the ta- 
pered hubs of the clutch shaft, third and second speed 
gears during bearing installation, pry them free using 
screwdriver. 


(24) Move synchronizer sleeves to Neutral position. 
(25) Install fill and drain plugs and pour two pints of 
gear lubricant over all gears while rotating mainshaft. 


(26) Coat shift control housing with RTV silicone 
sealer and install housing on case. Be sure shift forks 
engage synchronizer sleeves and that reverse shift arm 


engages flat on reverse shift rail. 


(27) Coat shift lever housing attaching bolts with 
nonhardening sealer and install bolts. Tighten bolts to 
12 foot-pounds (16 N•m) torque. 


Fig. 28-50 
Adapter Plata 011 Saal Position 


(28) Shift gears througn all positions to check 


operation. 


(29) Assemble transfer case and transmission and 


tighten attaching bolts to 30 foot-pounds (41 N•m) 
torque. 


SHIFT CONTROL HOUSING 


Disassembly 


(1) Un thread shift lever cap and remove cap, gasket 
if equipped, spring seat, spring and shift lever as assem- 
bly (fig. 2B-52). 


(2) Remove shift lever locating pins from housing 


(fig. 2B-52). 
(3) Mount housing in vise with shift forks facing (. 


upward. 


( 4) Remove backup lamp switch. 
(5) Remove shift rail bore plugs using hammer and 
punch. 


(6) Move shift rails to Neutral position. 


42612 


Rg. 28-51 
Front BBlrlng Installation 


(7) Remove roll pins attaching shift forks and shift'' 


gates to shift rails. Use hammer and pin punch to re- 
move pins. 


(8) Cover poppet ball holes in housing with tape to 
prevent ball or spring loss during removal. 


(9) Remove shift rails. Tap rails out of housing us- 


ing hammer and brass punch. 


(10) Remove interlock pin from third-fourth shift 
rail. 


(11) Remove shift forks and shift gates. Be sure to 
mark or note position of forks and gates for assembly 
reference before removal. 


(12) Remove poppet balls and springs from housing. 
(13) Remove interlock plungers from housing. 
(14) Remove retaining clip from reverse shift gate 


and remove spring and plunger from gate. 
(15) Inspect housing breather. Remo\·e breather if 
damaged or restricted in any way. 


Assembly 


(1) Install replacement breather in housing if 


removed. 


(2) Install spring and plunge!" in reve!"se shift gate. 
Compress plunger and install piunger retaining clip. 


(3) Insert reverse shift rail into housing. Install re.: 


verse shift fork on rail and slide rail up to but not into 
shift rail poppet bore. 


( 4) Install poppet spring and ball in reverse shift 
"-. 


rail poppet bore. Compress bail and spring using punch 
and slide rail through bore. 


151 Install reverse shift gate on opposite end of shift 
rail and slide rail into housing until poppet ball engages 


' rail notch. Install shift gate so plunger pin boss faces 


. t:ar of housing (fig. 2B-;)3 ). 
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(6) . .\.lign and install roll pins that fasten reverse 
shift fork and shift gate to shift rail. 
(7) Install interlock plungers in pockets located be- 


tween housing shift rail poppet bores . 


~LEVER 
(.!) 
BALL 


I 
~ 


THIRD-FOURTH 
SHIFT FORK 


~ 


SHIFT LEVER 
~ 


INTERLOCK 
PIN 


REVERSE 
GATE 


Fig. 28-52 
Shill Control Housing-Transmission Model T -1 SA 


REVERSE 
RAIL 


REVERSE 
SHIFT FORK 


90146 
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(8) Insert first-second shift rail into housing. Install 


first-second shift fork on rail so fork offset faces rear of 


housing (fig. 2B-53). Slide shift rail up to but not into 
shift rail poppet bore. 


(13) Coat interlock pin with petroleum jelly (to hold 
it in place) and install pin in third-fourth shift rail pin 
bore. 
( . 


(9) Install poppet spring and ball in first-second 


shift rail poppet bore. Compress ball and spring using 


punch and slide shift rail through bore. 
(10) Install first-second shift gate on opposite end of 
shift rail and slide rail into housing until poppet ball 


engages in rail notch. 


(11) _.\.lign and install roll pins that fasten first- 


second shift fork and shift gate to shift rail. 
· 


(12) Insert third-fourth shift rail through center bore 
in housing. Install third-fourth shift gate on rail so flat 
tang on gate faces front of housing (fig. 2B-53). 


90147 


Fig. ZB-53 
Shift Fork/Shift Gate Position 


(14) Install poppet spring and ball in third-fourth ' 


shift rail poppet bore. Compress ball and spring using 
punch and slide rail through bore. 


(15) Install third-fourth shift fork on shift rail and 


slide rail into housing until poppet ball engages in rail 


notch. 


(16) Align and install roll pins that fasten third- 
fourth shift fork and shift gate to shift rail. 


NOTE: To avoid hard shU'ti11g after assembly, be sure 


the third-.fiwrth sh~f't gate mll piu is installed so it is 
.tlush with the bottom of the .<;/nft r1ate 11otch. 


SPECIFICATIONS 


Transmission Specifications 


Model . . 


Type . . 


Speeds . 


Gear Ratios: 


First (Low). . 


Second .. 


Third .. 


Fourth . 


Reverse . . 


End Play Tolerances 


Lubricant Capac ny . 


Lubrica nt Type . 


. T18A 


.Synchromesh 


. 4 rorvJard . i Reverse 


.6.32 :1 


.3.09:1 


. 1.69:1 


. 1.00:1 


. 7.44: 1 


. All end olay controlled by 


se1ective thic kness snap ri ngs. 


Use thickest snap rings available . 


. 6·1 . 2 Pints (3.07 liters ) 
. . SAE 85W-90 Gear Lubricant 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item . 


USA (ft-l bsl 


Backup Lcmo Sw1tc ~ 
. 


Drain P l 1_;~ . 


Fill P!ug 


Front Be~ r i :] C.Jo 3c .:. 


Sh ift Cont•ol Housir.i;-to-Case Bolt . 


Tra nsfer Case Drive Gear Loc knut 
Transfer Ca;e-ro-Transm1 ssion Case Bolt. 


TCS Sw1tc:i 


. . 


Service 
Set-To 
Torque 


18 


15 


15 


i 5 


12 


150 


30 
18 


All torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 


Service 


In-Use 
Recheck 


Torque 


15-20 


10-20 


10-20 


12- i 3 


10-15 
145- 155 


25-35 


15-20 


Refer to the Standard Torque Specifications and Capscrew Marking chart in Chapter A for torque values not listed above. 


Metric (N· m l 


Service 
Service 
In-Use 


Set-To 
Recheck 


Torque 
Torque 


24 
20-27 
20 
14-27 


20 
i.l-27 


20 
i G-24 


16 
14 -20 
203 
197-210 


41 
34-.l 7 


24 
20-27 
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l \ \. 


J-25234 


BEARING INSTALLER TOOL (SR-4) 


I' I ; 


J-25233 
FRONT BEARING CAP 


SEAL INSTALLER IT-176) 


t 


r 


n • 


.~~~ 


i!f-. 


I 


___ _,,/ 


J-25152 


l 


C) 


- · ' 


r 


BEARING PULLER SET 


I l 


\ I 


Tools 


J-8157-01 


FRONT-REAR 


BEARING 


REMOVER 
(SR-4) 


J-26624 
COUNTERSHAFT 
ARBOR TOOL (SR-4) 


i 


~ 


~ 


w . 
; t 


J-26628-1 
OIL SEAL 
INSTALLER (SR-4) 


I 


--.. 
~ 


J-29343 
REVERSE IDLER SHAFT 
ARBOR TOOL IT-176) 
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The automatic transmissions used in Jeep vehicles are 
fully automatic, three speed, hydraulically operated 
units with a compound planetary gear system. A three 
element torque converter is used for all applications. A 


manually operated column gearshift linkage is used to 


select the desired gear range. Transmission shift points 
are controlled by an externally mounted throttle link- 
age. The transmission case and converter housing con- 
sists of a one-piece aluminum casting. An aluminum 
adapter housing is used to connect the transmission to 


the various transfer case models. 


Tnnsmlsslon Appllcatlons 


Three automatic transmission models are used. They 
are models 904, 999 and 727 (figs. 2C-1 and 2C-2l. Model 


.fill!. is used in CJ-7 models (only) equipped with a four- 
cylinder engine. This transmission has a wide ratio gear 
set with a low gear ratio of 2.7-U. :tlodel 999 transmis- 


sions are used in CJ-7 models \vi th either a six- or eight- 
cylinder engine. Model 727 is used in Cherokee, Wagon- 
eer and Truck models with six- or eight-cylinder en- 


gines. An automatic transmissfon is not available in CJ- 


5 models equipped with the 2.5 liter four-cylinder 
engine. 
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Power Row 
Torque Converter 
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Two cliff erent type torque converters are used for Jeep 


vehicles. CJ-5 models with a four-cylinder engine use a 


conventional torque converter. CJ-7, Cherokee, Wagon- 
eer and Truck models with six- or eight-cylinder engine 
use a lockup torque converter. A high stall lockup torque 


converter is used with the model 727 transmission for 
six-cylinder engine applications. A low stall lockup 
torque converter is used with the model 727 transmis- 


sion for eight-cylinder applications. The two converters I 


are not interchangeable. 


Conventional Torque Converter 


The conventional torque converter is a three element 
unit consisting oi a front coYer, impeller, turbine, stator, 


and stator overrunning clutch. The impeller is connected 


to the engine crankshaft through the iront cover which 


is welded to the impeller. The turbine is splined to the 


transmission inout shaft. and the stator is splined to the 


reaction shaft. 


Lockup Torque Converter 


The lockup torque converter is similar to a conven- 
tional unit in that a turbine, impeiler, and stator are 


employed. However, unlike a conventional unit: the 


lockup i;onverter has an internal mechanism for locking 
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improved fuel economy and reduced fluid operating 
temperatures. 


The lockup system consists of a lockup mechanism 
within the converter, a lockup moduie attached to the 


vaive body, and a switch valve in the valve body. The 


switch valve is actually the converter control valve 


which has been modified for lockup system use. 
The converter internal lockup mechanism consists of a 


sliding clutch piston, torsion springs. and clutch friction 
material. The friction material is attached to the front 
co\·er, the clutch piston is mounted in the turbine, and 


the torsion springs are located on the forward side of the 


turbine. The torsion springs dampen out engine firing 


impulses and absorb shock loads that occur during 


lockup. 
. 


When the transmission shifts into direct drive and 


vehicle speed reaches approximately 38 mph (61 k/ph), 


transmission fluid is channeled through the input shait 


and into the area between the clutch piston and t"Jroine. 
At this point. fluid pressure extends the piston pressing 


it against the front cover ir ic~i on materiai '.ocking r!:e 


turbine to the impeller \fig. 2C--±l. When rehicie speed 


drops below -10 mph (64 k/ phJ or the transmission shifts 


out of direct drive. fluid pressure is released. the clutch 


piston retracts. and the converter operates in a com·en- 


tional manner again. 


Torque Converter Service 


The torque converter is a welded assembly and is not 
serviceable. If diagnosis indicates a malfunction has oc- 


curred or if the converter becomes contaminated with 
foreign material, replace the converter as an assembly 
only. Do not attempt to repair or flush the unit. In 


I 


\ ' .. 


LOCK-UP CLUTCH 


IMPELLER 


KICKDOWN (FRONT) BAND 


INPUT SHAFT 


FLEXIBLE DRIVE PLATE 


ENGINE CRANKSHAFT 


AUTOMATIC TRANSMISSION 
2C-3 


ADAPTER HOUSING 


SEAL 


90520 


Fig. 2C-2 
Automatic Transmission Models 999/727 


addition. never attempt to interchange lockup and con- 


ventional com·erters. The transmission input shaft and 


':ah·e Jody required for lockup operation are markedly 


dif:ere:. r. 


lockup Converter Control System 


The s\·stem controls consist of a lockup module at- 


t:.ll.::1ec 
~o the rnh·e body and a switch 
~- a!\-e located 


wi thi:: :he rni \·e oody. The switch ·:ah·e :s ac~;,i a lly the 
com·e::er contro i \"ah·e which has been modified for 


lockup system ;,;se. The lockup ::nodule contains a fail 


safe \·ah·e and a iockup valve and !s used for lockup 


~ om·erter applications only. 


The lockup vah·e reacts to governor pressure and di- 


rects the switch \·ah·e to move in or out of lockup posi- 


tion (fig. 2C-5). The switch valve controls fluid flow to 


the converter clutch piston. The fail safe rnlve is - 


protective device in that it permits lockup only in direc: 
drive and only if front clutch apply pressure (as receive·.: 
from the 2-3 shift ·:alve) is sufficient. 


The lockup control system is operative in direct dri\·2 
only and system components are calibrated to produce 
lockup at a \·ehicle speed and governor pressure of ap- 
proximately .rn mph (64 k/ph) and 38 psi (263 kPa). I:: 


operation. go,·ernor pressure reaches lockup point an:. 


o\·ercomes lockup •:alve spring tension whic'.': ;:;o,·es tl"::: 


vah·e to the left (fig. 2C-5). This allows line pressur:: 
from the :ear clutch circuit to enter the :'ail safe vah·e. 


. .\s the lockup \'alve moves left, governor pressur: 


against the 2-3 governor plug also moves the 2-3 shii: 
valve into direct drive position. At this point, line pres- 


sure is channeled from the 2-3 shift to the shuttle valve. 
is further directed into and past the lockup valve, and to 
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the right-side of the fail safe valve; this overcomes 


throttle and spring pressure moving the fail safe valve 


to the left. As soon as the fail safe valve move~ left, line 


pressure is directed to the top of the switch valve mov- 


ing the valve downward. As the valve moves downward, 


fluid flows past the valve, into the input shaft fluid 
channels, and into the converter where it applies the 
clutch piston producing lockup. 


Fluid Capacity 


The fluid capacities stated for each transmission 


model reflect the combined or total amount required for 
both transmission and torque converter. 
• Model 904 
14.2 pints (6.67 liters) 
• Model 999 
17 pints (8 liters) 
• Model 727 
17 pints (9 liters) 


Auxlllary Cooler 


A transmission auxiliary cooler is standard equip- 
ment on all J-20 Truck models and on all Cherokee, 
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Wagoneer and J-10 Truck models equipped with a snow 
plow or trailer tow package. The auxiliary cooler aug- 
ments the transmission cooler in the radiator lower tank 


to prevent fluid overheating during heavy-duty oper- 
ation. The auxiliary cooler is located behind the grille. It 
is mounted on the grille face panel assembly in front of 


the A/C condenser and radiator (fig. 2C-6). 


Auxlllary Cooler Service 


If it becomes necessary to overhaul the transmission 


to correct a malfunction that generated sludge or heavy 
accumulations of metal particles or friction material, 


the auxiliary cooler and cooler hoses must also be 
flushed thoroughly along with the radiator cooler. 
The radiator cooler flushing procedure is outlined in 
this chapter. Refer to Flushing Oil Cooler and Cooler 
Lines. 
If the auxiliary cooler must be removed and installed 


for servicing or for access to another component, refer to 
the following procedure. 


Auxlllary Cooler Removal 


(1) Remove screws and washers attaching grille 
panel to grille face panel assembly. 


(2) Remove grille panel. 


(3) Tag cooler hoses for assembly reference. 


(4) Position drain pan under cooler. 


(5) Loosen clamps attaching cooler hoses to cooler 
fittings (fig. 2C-7). 


(6) Slide cooler hoses off cooler fittings. Cover hose 


ends to prevent entry of dirt. 


(7) Remove screws attaching cooler to grille face 
panel and remove cooler. 
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Fig. 2C-5 Lociup Torque Converter Control System 


Auxiliary Cooler Installation 


(1) Position cooler on grille face panel and install 
cooler attaching screws. 


(2) Remove protective covering from ends of cooler 


hoses and install hoses on cooler fittings. 


(3) Tighten cooler hose clamps securely. 


(4) Position grille panel on grille face panel and 
install grille panel attaching screws. 


(5) Check and correct transmission fluid level. 


TRANSMISSION COMPONENTS 


Clutch-Band-Gaar System 


Transmission models 999 and 127 each have two mul- 


tiple disc clutches, two bands and actuating servos, an 


overrunning clutch and two planetary gear sets, all of 


which combine to provide one reverse and three forward 


gear :-anges. The planetary gear sets are connected by a 


common sun gear. The sun gear is interconnected to the 
multiple disc clutches through the driving shell which is 
splined to the sun gear and front clutch retainer. 
The model 904 transmission used on four-eylinder CJ 
models has a wide ratio planetary gear set. Ratios are: 


• 1st Gear 


• 2nd Gear 


• 3rd Gear 
• Reverse 


Hydraulic System 


2.74:1 
1.55:1 
1.00:1 
2.20:1 


The hydraulic system consists of a single oil pump, a 
valve body containing the pressure regulating shift con- 
trol, and lockup control vah·es, a governor valve assem- 
bly. two band actuating sen·os as an accumulator. 


Fluid Caollng 2nd Filtration 


The transmission fluid is cooled by circulating ti:e 
fluid through an external cooler built into the radiator 


lower tank. 
Transmission fluid is filtered by a Dacron e!eme::t 


filter attached to the valve body. T'ne filter is a se:-- 


viceabie component and can ':Je replaced whene,·e:- dia5- 


nosis or service requirements indicate ~ he need. 


Transmission Venting 


The transmission is vented throuJh a passage drilled 
into the upper portion of the oil pump housing. 
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Fig. ZC-6 
Auxiliary Cooler Mounting 


IDENTIFICATION 


Three automatic transmission models are used: Mod- 


els 904, 999 and 727 . .Jilodel 904 has a single wrap rear 


band. Model 999 has a double wrap rear band and exter- 
nal characteristics that will readily identify it. The 999 
model has reinforcing ribs cast into the top of the rear 


servo boss on the case. 
The 727 model is physically larger, being designed for 
use with eight-cylinder engines or for heavy-duty appli- 


cations . .Jilajor internal differences between the 727 and 


904/ 999 models are in the rear clutch, valve body, kick- 
down servo, planetary gear assemblies and end play 
adjustments. The 727 has an external characteristic that 
distinguishes it from the 999 models; the slope of the 


converter housing is much more gradual. 
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Fig. 2C-7 Auxtllary Cooler Assembly 


Lockup Torque Converter Identification 


Because the lockup mechanism is completely enclosed 


within the converter and not visible, lockup converters 
have an identifying decal attached to the front cover. 


The decal is circular in shape and states converter 
type and stall-ratio such as, Lockup and LS (low stall) or 
HS (high stall). 


Transmission Code and Part Numbers 


A seven-digit transmission part number is stamped 
on the left side of the case just above the oil pan mating 
surface (fig. 2C-8). This number is followed by a four- 


digit code number which indicates date of manufactu:e. 
Date code numbers are decoded by adding 1 for each 


calendar day after June 9, 1980 (e.g., 6913 for July 1, 


1980, 6953 for August 10, 1980, 6992 for September 18, 


1980). The final four-digit number group stamped on the 


case represents the transmission serial number (fig. :2C- 


8). 
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Transmission Coda and Put Numbers 


POWER FLOW 


The torque converter front cover and impeller, whic!:l 
is welded to the cover (fig. 2C-9), are connected to r::e 
engine crankshaft by a drive plate and to the transmis- 
sion input shaft by the converter overrunning clutch. In 
operation, power flow is as follows: Engine torque is 


transmitted to the torque converter front cover through 
the drive plate which connects the crankshaft and co:1- 


verter. The converter multipiies engine torque a::d 
trans mits this torque directly to the input shaft a::d 
subsequently to the multiple disc clutches in :::e 
transmission. 
The clutches then transfer engine torque through the 


two planetary gear sets and to the transmission outpt.:: 
shaft. However, the actual torque flow path through t::e 
planetary gear sets is dependent on the clutch/ bar.c 


combination in effect at that point in transmission opec- 
ation. Refer to the Clutch and Band . ..\.pplication Cha:-: 
for details. 
The torque transmitted through the planetary gear 


sets is applied to the transmission output shaft. Torque 


is then transferred through the transfer case and to the 
axles by the propeller shafts to complete the torque 
transfer cycle. 
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Torque Flow 


Neutral-Park Position 


In Neutral and Park positions, none of the transmis- 
sion clutches or bands are applied (fig. 2C-10). 


With the engine running, torque is transmitted to the 
front clutch hub/rear clutch retainer by the input shaft. 


Howe,:er, since clutch-band application has not oc- 


curred. torque flow stops at the rear clutch retainer. The 


rear clutch plates which are splined to the rear clutch 


retainer, rotate with the retainer at engine speed and 
direction of rotation. The rear clutch discs, which are 


splined to the front annulus gear, remain stationary. 


Drive-First Gaar 


In Dri,·e-first gear, the rear clutch is applied and the 


o ve r ru nn i n~ clutch holds the rear planetary gear 


earner. 


When shifted into Drive, the valYe body directs fluid 
at operating pressure into the rear clutch retainer. Fluid 


pressure locks the rear clutch lined discs against the 


steel plates applying the clutch. Since the lined discs are 


splined rn the front :rnnulus gear. :he rear clutch re~ 


tainer and annulus gear are locked together \figs. 2C-10 


and 2C-lll. Engine torque is now transmitted through 


;:he rear clutch retainer to the front annulus gear, turn- 


·ng the gear at engine speed and in the direction of 
engine rotation. The front planetary gears, which .are 


meshed with the front annulus gear, also rotate at en- 
gine speed and in the direction of engine rotation. 
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Both front and rear planetary gears are in mesh with 
the sun gear (fig. 2C-ll). The sun gear has a reverse 


helix which causes it to revolve opposite engine rotation 
when turned by the front planetary gears. However, as a 


result of this helix, the sun gear causes the rear plan- 
etary gears to revolve in the same direction as engine 


rotation. At this point, torque flow is through the rear 


clutch and front annulus gear, into the front planetary 


gears and to the rear planetary gears through the 
counter-rotating sun gear (fig. 2C-ll). 


The rear annuius gear is splined to the output shaft. 
The rear planetary gear carrier is locked to the low- 


reverse drum which in turn is splined to the overrunning 


clutch inner race. The over!"unning clutch permits car- 


rier/ drum rotation in the direction of engine rotation 


only; the clutch loci\s up if turned opposite to the direc- 


tion of engine rotation. 


\Vith the rear annulus gear stationary, the ac::on or· 


the revolving rear planetary gears on the rear annulus 
gear causes the rear planetary carrier and low/ reverse 
drum to rotate opposite engine direction. Howe,·er, be- 


cause the low/ re':erse drum is splined to the o\·er- 


running clutch. the clutch locks up ;Jreventing bot!: 


drum and carrier :·rom turning in a direction opposite rn 


engine rotation. 


Because the rear planetary carrier and low/ reverse 
drum are held stationary by the overrunning clutch, 


torque is then transferred to the output shaft through 
the rear annulus gear which is splined to the shaft. 
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In Drive-second gear, the front band is applied in 
addition to the rear clutch which remains applied from 
Drive-first gear. The overrunning clutch is not employed 


in this gear and free wheels. 


In response to increasing speed and pressure signals 
from the governor and throttle linkage, the transmis- 


sion upshifts to second gear. The front servo is charged 
with fluid at operating pressure to apply the front band 
and complete the 1-2 upshift. 
When the front band is applied, it holds the front 
clutch retainer preventing the retainer from turning. 
Because the retainer is locked to the driving shell, the 


shell and sun gear which is splined to the driving shell 
are also held stationary (fig. 2C-12). 
Since the rear clutch is still applied, engine torque 


continues to flow through the rear clutch retainer to the 


front annulus gear turning the gear at engine speed and 
direction of rotation. However, because the sun gear is 


now stationary, front annulus gear rotation causes the 
front planetary gears to revolve in engine direction of 
rotation. This action causes the front planetary carrier 


to also rotate in engine direction but at a reduced speed. 
Engine torque is then transferred directly to the 
OUtpUt snaft through the front planetary carrier \Vhich 
is splined to the shaft (fig. 2C-12). Note that torque flow 
occurs through the front planetary gears only in DriYe- 


second gear. The rear planetary gears are idling and the 


low/ re\·erse drum is freewheeling with the overrunning 
clutch .. .\.lthough the rear annulus gear revolves with the 
output snaft, it does so only because it is splined to the 
shaft. 


Drive-Third Gaar 


In Drive-third gear, the front clutch is applied in 
addition to the rear clutch which remains applied from 
Drive-second gear. 


When vehicle speed reaches 2-3 upshift range, front 
servo fluid is evacuated releasing the front band. At the ( __ .. 


same time, the front clutch retainer is charged applying . 


the clutch. 


Now that both clutches are applied, engine torque is 
transmitted through the front clutch retainer in addi- 
tion to the rear clutch retainer and front annulus gear 


(fig. 2C-13). Since the rear clutch retainer is always 
locked to the driving shell, torque is also transferred 


through the sun gear which is splined to the shell. This 


causes the sun gear to revolve at engine speed and in the 


direction of engine rotation. 
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Because torque is still transmitted through the rear 


clutch retainer, front annulus gear and front planetary 


gear carrier, the front planetary gears transmit torque 
to the output shaft through the front planetary carrier 


which is splined to the shaft. The rear planetary gears 


are locked to the sun gear and the rear annulus gear and 
low/reverse drum rotate with the output shaft but do 
not transmit torque. 
The front and rear planetary gears are not rotating in 


Drive-third gear. The only rotation present is the input 


from the engine and the output shaft .. .\.ll other con- 
nected parts rotate as one common unit. 


Manual First Gear 1 Position 


Torque flow in manual first gear is the same as in 
Drive-first gear except an additional element is em- 
ployed. Along with the rear clutch, the rear band :s aiso 


applied to pro\·ide engine braking action. The transmis- 
sion will not upshift in manuai first gear 1 position. 


Torque flow is from the input shaft to the rear c!utch 
retainer and front annulus gear (fig. 2C-l-!). The an- 


nulus gear revolves at engine speed and in the direction 
of engine rotation causing the front planetary gears to 
also rotate at engine speed and in the direction of engine 
rotation. 
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The front planetary carrier, which is splined to the 
output shaft, is held stationary momentarily. This con- 
stition causes the front planetary gears to turn the sun 
gear and driving shell opposite engine rotation. Sun gear 
rotation then causes the rear planetary gears to rotate in 
engine direction. Since the rear planetary carrier is 
locked to the low/reverse drum, the rear band and over- 
running clutch prevent the drum and carrier from rotat- 
ing opposite engine direction. Rear planetary gear action 
causes the rear annulus gear to rotate in engine direc- 
tion. Torque is transferred directly to the output shaft 
by the annulus gear which is splined to the shaft. 


Manual Second Gaar 2 Position 


Torque flow and transmission elements employed in 
manual second gear are the same as described for drive- 
second gear. However, in this position, a 2-3 upshift does 
not occur. The transmission will perform a 1-2 upshift 
only. Refer to Drive-Second Gear and figure 2C-12 for a 
description of torque flow. 
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Fig. 2C-14 
Torque Flow In Mnal Rrst Gaar 1 Position 
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Re versa 


In Reverse, the front clutch and rear band are applied. 
Engine torque input flows from the front clutch retainer 
to the driving shell which is locked to the retainer at all 


times (fig. 2C-15). Since the driving shell is also splined 
to the sun gear, it consequently turns the sun gear in 
engine rotation direction. Sun gear rotation then causes 
the planet pinions to rotate opposite engine direction. 


The rear planetary gear carrier is held stationary by 


the rear band, as a result, torque is transmitted directly 
to the output shaft through the rear annulus gear which 


is splined to the shaft (fig. 2C-15). 
In reverse, the front planetary gears are in an idling 
condition and all torque flows through the rear plan- · 


etary gears. 
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Fig. 2C-15 
Torque Flow In Reverse 


HYDRAULIC CONTROL SYSTEM 


The hydraulic control system provides fully automatic 
operation of the transmission. The system performs five 
basic functions. which are: 
•Pressure Supply 


• Pressure Regulation 
• Flow Control 


• Clute:. and Band . .\.ppiication 
• Lubrication 


Pressure Supply System 


The single oil pump develops fluid !Jressure for oper- 


ation anci iubrication. The pump is dri·:en by the engine 


through ;:ie torque com·ener. 


Pressure Regulating System 


The pressure regulator valve maintains transmission 
line pressure, however, the amount of line pressure de- 


veloped is controlled by governor pressure which is de- 
pendent on the degree of throttle opening. The converter 
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control valve maintains both converter operating pres- 
sure and transmission lubrication pressure. The pres-' 


sure regulator and converter control valves are located 
in the valve body. 


The governor valve is operated by the output shaft 
and controls line pressure and shift speeds. Since the 
governor is operated by the output shaft, governor pres- 


sure increases in almost direct proportion to vehicle 
speed. 
The thrott-le valve also controls upshift and downshift 


speeds by regulating pressure in conjunction with 
throttle position. 


Shift Valves 


The manual valve is actuated by the gearshift linkage 


and provides the drive ranges selected by the operator. 
The 1-2 shift valve provides automatic 1-2 or 2-1 shifts. 


The 2-3 shift valve provides automatic 2-3 and 3-2 shifts. 
The kickdown valve provides forced 3-2 or 3-1 down- 


shif ts depending on vehicle speed. Downshifts occur 


when the throttle is opened beyond downshift detent 
position, which is just before wide open throttle. 
The 2-3 shift valve throttle pressure plug provides 3-2 
downshifts with varying throttle openings depending on 
vehicle speed. On 999 models, the 1-2 shift control valve 
sends 1-2 shift control pressure to the accumulator pis- 


ton to control front band capacity on 1-2 upshifts and 3-2 


downshifts. The limit valve controls the maximum 


speed at which a 3-2 part throttle downshift can be 


made. 


The shuttle valve has two independent functions. 


First is fast front band release and smooth front clutch 


engagement during ''lift foot" 2-3 upshifts. Second is to 
regulate front servo and band application during 3-2 
downshifts. 


Clutches. Bands. Servos. Accumulator 


The front and rear clutch pistons and servo pistons 


are actuated by line pressure. When line pressure is 


removed, the pistons are released by spring tension. 
On :2-3 upshifts, the front servo piston is released by 


spring tension and hydraulic pressure. The accumulator 


controls hydrau lic pressure on the apply side of the 


front sen·o during 1-2 shifts and sen·es to cushion front 


band application at all throttle openings. 


GEARSHIFT LEVER POSITIONS 


Park !Pl 


In Park position the transmission output shaft is me- 


chanically locked by the internal parking linkage. The 


vehicle must be completely stopped before engaging the 
transmission in Park. 


CAUTION: Internal damage to the transmiss1:on could 
result by shifting the transmission into Park position 
while the vehicle is moving. or by moving the vehicle 
( 


with the transmission engaged in Park position. 


Reverse (RJ 


When shifted to the R position, the reverse gears are 


engaged providing the reverse direction of movement 
necessary for backing and parking maneuvers. 


Neutral (NJ 


In Neutral position, forward or reverse movement will 


not occur. The engine can be started in ~eutral as well 


as Park. However, the transmission is not locked me- 
chanically in Neutral as it is in Park position. 


D-Forward Range 


The D position provides automatically shifted for- 
ward ranges which are: 1-2 and 2-3 upshifts and 3-2 and 


3-1 downshifts. The 3-2 and 3-1 downshifts occur at 
various vehicle speeds depending on throttle opening. 
Approximate shift speeds for various modes of oper- 


ation are shown in the Automatic Shift Speed and Gov- 
ernor Pressure Chart. 
For extra acceleration in D position third gear, above 
approximately 30 mph (48 km/h) and below approx- 


imately 70 mph (113 km/ h), completely depress the ac- 


celerator_ This forces a 3-2 do\vnshift. The transmission 
will remain in second gear until full throttle automatic 


upshift speed is attained or the accelerator pedal is 
released. If the accelerator pedal completely depressed 
while in third gear below approximately 30 mph l-18 
km/ h), a 3-1 downshift should occur. Upshifts to second 
and third gears occur at full throttle automatic upshift 
speeds or when the accelerator pedal is released. 


2-Forward Range 


The 2 position provides automatic 1-2 and 2-1 shifts. 
Automatic 1-2 upshift speeds in 2 position are the same 


as for D position except that :2-3 upshif :s should ::ot 
occur. 
If the gearshift lever is mo\·ed from D rn 2 position 


while in D third gear, the transmission wiil downshift to 
second gear and remain in that gear until ;:he gearsnift 


lever is moved back to D position. 


1-forward Range 


The 1 position permits no automatic 'Jpshifts. I: 
~ 


position is selected initially, che transmission will :-e- 


main in first gear until the gearshift lever is moveci w 
another range. 


If the gearshift lever is moYed from D or 2 to 1 while 
the vehicle is in· second gear at a speed below the full 


throttle 1-2 upshift point, the transmission will down- 
shift to first gear. If vehicle speed is above 1-2 full 


hrottle shift point, the transmission will remain in sec- 


ond gear until speed is reduced to the 1-2 full throttle 
shift point. 
If the gearshift lever is moved from D to 1 position at 


speeds below appproximately 30 mph (48 km/h), the 
transmission will do~nshift to first gear. 


PERIODIC MAINTENANCE 


For normal operation, the automatic transmission 


should be serviced every 25 months or 25,000 miles 


(40 000 km). Service should include changing.the trans- 


mission fluid and filter and if necessary, adjusting the 
bands. For heavy-duty operation such as trailer towing, 
the transmission fluid and filter should be changed and 


the bands adjusted, if necessary, at 10 months or 10,000 
mile (16 000 km) intervals. 


TOWING 


Emergency Towing 


If the vehicle is to be towed with the front or rear 


.vheels raised, towing speed must be limited to 30 mph 


(48 km/h) and the vehicle towed for a distance no 


greater than 15 miles (24 km). 


Manual Transmission with Model 208 and Model 300 
Transfer Case 


Ignition Key Available: Shift transm1ss10n and 
transfer case into Neutral. Vehicle can now be towed 
with all four wheels on the ground or with front or rear 
wheels raised. Turn selective drive hubs to the 4 x 


4/LOCK position. Turn ignition key to Off position to 


unlock steering. 


Ignition Key ~ot Available and Vehicle is Un- 
locked: Shift transmission and transfer case into Neu- 


tral and tow \·ehicle \\·ith front wheeis raised. 


Ignition Key Not Available and Vehicle is 
Locked: Place doily under rear wheels and tow vehicle 


with front end raised. Or. disconnect rear propeller 


shaft at rear axie yoi-:e (be sure to mark the prop shaft 


and :,·oke for proper alignment at reassembly), secure 


shaft 
~ o underside or· \·ehic!e and tow with front end 
raised. 
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Automatic Transmission with Model 208 and Model 300 
Transfer Case . 


Ignition Key Available: Turn ignition key to Off 


position to unlock steering column and gearshift selector 


linkage. Move gearshift lever to Park and transfer case 
shift lever to Neutral. 


Ignition Key Not Available: Place dolly under rear 


wheels and tow vehicle with front end raised. Or, dis- 


connect rear propeller shaft at rear axle yoke (index 


mark for correct assembly later), secure shaft to uncier- 


side of vehicle and tow with front wheels raised. 


Automatic Transmission with Quadra-Trac0 


Ignition Key Available: Vehicle can be towed with 


all · four wheels on the ground without disconnec:ing 


propeller shafts. Turn ignition key to Off position to 
unlock steering wheel. lYiove gearshift lever to Park and 
shift transfer case shift lever to Neutral position. 


Recreational Towing 


Jeep vehicle can be towed behind a recreational ve- 


hicle such as a motor home, however, the following 
instructions must be followed explicitly in order to avoid 


damaging drive line components. In addition, be sure to 


check and comply with federal, state and local require- 
ments/ordinances regarding vehicle lighting, tow bars 


and trailer hitches . 


With Manual Transmission and Model 208 or Modal 300 Transfer Casa 


(1) Turn ignition switcn to Off position to unlock 


steering wheel. 


(2) Shift transmission '.nto gear and -he trar.sfer 
case into Neutral. 


(3) Turn front drive huos to 4 x 4 or LOCK posi"Cion, 
for axle lubrication. 


With Automatic Transmission and Model 208 or Modal 300 
Transfer Casa 


(1) Turn ignition switc'.: co Off ;iosition to u.r..:ock 
steering wheel. 


(2) Shift automatic trar:smission '.nto P a :- ~. 


( 3) Shift Transr'er Case ::no .>,Teu tr '.l.i ;ios i :'.on. 


(4) Turn front drive huos to 4 x 4 or LOCK posi-cion 
for axle lubrication. 


With Automatic Transmission and Quadra-Trac® 


(l) Turn ig!lition switc'.: :o Off ;;osit'.o:: :o u:::ock 


steering wheei. 


r21 Shift automatic trar:5mission :mo P:J.:.-~. 


(3) Shift Transr'er Case '.nto )l°eutrai position. 
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Automatic transmission malfunctions are_ generally 


the result of poor engine performance, incorrect fluid 


level, incorrect linkage, band or hydraulic control pres- 
sure adjustments, hydraulic system malfunctions or 
mechanical component malfunctions. 
In all automatic transmission repair, the logical and 
proper procedure is diagnosis before disassembly. A sys- 
tematic diagnosis procedure is important in avoiding 
repair delays caused by incorrect or unnecessary re- 
pairs. The diagnosis and test procedures outlined in this 


section should be performed in the following sequence to 
realize maximum effect: (1) preliminary diagnosis, (2) 
road test, (3) hydraulic pressure test, ( 4) air pressure 
test, (5) stall test, (6) analyze test results and consult 
diagnosis guides and charts for cause of malfunction. 


PRELIMINARY DIAGNOSIS 


Two basic procedures are required. One procedure for 


vehicles that are driveable and an alternate procedure 


for vehicles that will not back up or inove forward. 


Vehicle Is Drlveable 


(1) Check fluid level and condition. 


(2) Adjust throttle and gearshift linkage before 
road testing if complaint was based on delayed, erratic, 
or harsh shifts. 


(3) Perform stall test if complaint was based on 


sluggish. low-speed acceleration or abnormal throttle 


opening requirements to maintain highway speeds with 
engine in good tune. 


(-!) Road test vehicle and analyze results. 


(5) Perform hydraulic pressure tests. 


( 6) Perform air pressure test to check clutch and 


band operation. 


Vehicle Wiii Not Back Up or Move Forward 


( 1) Check fluid level and condition. 


(2) Check for broken or disconnected throttle 


linkage. 


(3) Check for broken cooler lines and loose or miss- 


ing pressure port plugs. 
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( 4) Raise vehicle, start engine, shift transmission 
into gear and note following: 


(a) If propeller shafts turn but wheels do not, 
problem is in differential or axle shafts. 


(b) If propeller shafts do not turn and transmis- 
sion is noisy, stop engine, remove oil pan, and check for - 
debris. If debris is not found, remove transmission and 
check for broken drive plate or drive plate-to-converter 
bolts, broken converter hub, broken input or output 
shaft or broken oil pump. 


(c) If propeller shafts do not turn and transmis- 
sion is not noisy, perform hydraulic pressure test to 
determine if problem is malfunction of hydraulic or 
mechanical component. 


FLUID LEVEL AND CONDITION 


Check fluid level and condition as follows: 


(1) Drive vehicle until transmission fluid is at nor- 
mal operating temperature of approximately 175"F 


(79.4°C). 


NOTE: To ai·oid false readings, which could result in 


an over or under-fill condition, do not check the fluid 


level until the t1uid is at operating temperature. 


(2) Shift transmission into Neutral. 


NOTE: The transmission J1uid level is checked in Neu- 


tral because the converter fills more rapidly in this 


position. 


(3) _.\pply parking brake. 


(4) Operate engine at idle speed. 


(5) Wipe dirt from filler cap and tube before remov- 


ing dipstick. 


WARNING: Be sure to keep hands or loose articles of 


clothing au;ay f rom the fan. accessory drive belts, or 


other rotating engine parts. Contact with these com,- 


ponents or hot engine components can ·result in personal 


injury. 


(6) Remove dipstick and check fluid level. Fluid 


level is correct when between ADD ONE PINT and 
FULL marks on dipstick. 


(7) Add or drain fluid as necessary to bring fluid to 
correct level. If level was low, check transmission for 


jeak~S ) Check conditio~ ~f fluid. 


(a) Fluid should be dark red in color and free of 


dirt or debris. 
(b) If fluid is discolored or smells burnt, but 


transmission operation is OK, fluid and filter should be 


replaced. 
(c) If fluid is badly discolored, smells burnt, 
contains metal or frictional material particles and trans- 


mission problems were experienced, transmission may 


require overhaul. 


A low fluid level allows the pump to take in air along 


with the fluid. As in any hydraulic system, aerated fluid 


will cause hydraulic pressures to be low and develop 
slower than normal. 
If the transmission is overfilled, the gears churn the 
fluid into foam aerating the fluid and causing the same 
conditions that occur with a low fluid level. In either 
case, air bubbles cause fluid overheating, oxidation and 


varnish buildup which interferes with valve, clutch and 
servo operation. Foaming can also result in fluid escap- 


ing from the transmission vent where it may be mis- 


taken for a leak. 
Along with fluid level, it is also important to check 
fluid condition. When the fluid is dark, smells burnt or 


is contaminated with metal or frictional material par- 


ticles, an overhaul may be necessary. Examine the fluid 


on the dipstick closely. If there is any doubt about its 
condition, drain out a sample for further inspection. 
After checking fluid level and condition, seat the dip- 


stick fully to seal out water and dirt. 


NOTE: After completing any repairs that required 


draining the transmission fluid, add 8 pin ts (4.5 liters) of 
Jeep, Dexrrm, or equit•alent automatic transm1·ssion 
fluid to the transmission before starting the engine. 


FLUSHING OIL COOLER AND COOLER LINES 


If a transmission or lockup clutch failure has con- 


taminared the fluid, the oil cooler(sl should be reverse 


fl ush ed rn insure that metal particles or siudged oil are 
not !a.:er transferred back into che reconditioned 


transmission. 


(1 l Disconnect both cooler lines at radiator. 


r 21 Dislodge any foreign material at inlet side of 


cooler ·.\·ith small scre 1.\·driver. 


( 0 l Reverse flush cooler with combination of r.lin- 


eral spirits and pulsating air tinder pressure (shop air). 


1-t l Treat cooler lines separate!y and insure they are 


clear ay ilowing mineral spirits or automatic transmis- 
sion fl uid through them. 


( 51 Remove leftover mineral soirits from cooler and 
cooler lines by flowing automati.c transmission fluid 
through them. 
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( 6~ Cooler flow should now be checked by con- 
necting cooler tubes and placing rear cooler tube into 1 
quart container. Overfill transmission by 1 quart. 
Watching a clock. start engine (run at curb idle) and run 


in neutral for exactly 20 seconds. If cooler flow is less 
than 1 quart in 20 seconds, replace radiator or have 
radiator bottom cooler professionally reconditioned. 


THROTILE LINKAGE 


The throttle linkage adjustment is important to 


proper operation. This adjustment positions a valve 
which controls shift speed, shift quality, and part 


throttle downshift sensitivity. If the setting is too short, 


early shifts and slippage between shifts may occur. If 
the linkage setting is too long, shifts may be delayed and 
part throttle downshifts may be very sensitive. 
This adjustment is so critical that the use of a throttle 
lever holding spring is necessary to remove slack in the _ 


linkage during adjustment. Refer to Throttle Linkage 
Adjustment in In-Vehicle Service and Adjustment. 


GEARSHIFT LINKAGE 


The gearshift linkage adjustment is important be- 
cause the linkage positions the manual valve in the valve 
body. Incorrect adjustment will result in creeping in 
Neutral, premature clutch wear, delayed engagement in 
any gear or a no-start in Park or Neutral condition. 
Proper operation of the neutral start switch will pro- 


vide a quick check of linkage adjustment as follows: 


(1) Insert key in ignition lock and turn lock to On 
position to unlock column and gearshift lever. 


(2) ::Vfo,·e gearshift lever slowly upward until it 


clicks into Park detent in shift selector gate. 


(3) Turn ignition lock cylinder to Start position and 
start engine. If starter operates. Park position is correct. 


(4) Stop engine. 
(5) ::Vfove gearshift lever slowly toward Neutral un- 
til lever engages in edge of Neutral detent in shift selec- 
tor gate. 


(6) Turn ignition lock cylinder to Start position and 
start engine. If starter operates, ~eutra l position is cor- 


rect and '.inkage is properly adjusted. 


\i ) If starter failed to operate in Park or ~ eutra l , or 


if gearshift lever had to be moved back and forth to 
achieve start in either position, linkage adjustment is 
required. Refer to Gearshift Linkage .\djustment in In- 


Vehicle Service and .\djustment section. 


ROAD TEST 


Before :oad testing, be sure fluid le\·ei. throttle and 


gearshift linkage adjustments have been checked and 
corrected if necessary. 
Obsen·e engine performance during the test. An en- 
gine malfunction will have an adverse effect on trans- 


mission operation. In addition, operate the transmission 
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in all gearshift positions to check for slippage and shift 


variations. Note whether the shifts are harsh or spongy, 
and check the speeds at which upshifts and downshifts 


occur. 


Watch closely for slippage or engine speed flare-up 


which usually indicates clutch, band or overrunning 


clutch problems. If the condition is advanced, an over- 
haul may be necessary to restore normal operation. 
In most cases, a slipping clutch or band can be deter- 
mined by noting transmission operation in all gearshift 


lever positions and by comparing which internal units 
are applied in those positions. The Clutch and Band 


Application Chart provides a basis for analyzing road 
test results. 


Clutch and Band Application Chart 


Gearshift Lever Position 


Drive 
I 


p 
R I 


N 
D 
I 
2 
1 


Elements 
1 
2 
3 I 1 
2 
Front Clutch 
• 
• I 


Front Band 
• 
I 
• 
Rear Clutch 
• • • I • • • 
Rear Band 
• 
I 
• 


Overrunning 
• 
I • 
• 
Clutch 
I 
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Analyzing the Road Test 


Ref er to the Clutch and Band Application Chart and 
note which elements are in use in the various gear 


ranges. The rear clutch is applied in all forward ranges 


(D, 2, 1). The overrunning clutch is applied in first gear 
D and 2 range only and the front band is applied in 1 and 


R range only. 


For example, if slippage occurs in D and 2 range first 


gear but not in 1 range, the overrunning clutch is slip- 
ping. Similarly, if slippage occurs in any two forward 


gears, the rear clutch is slipping. 


. .\pplying the same method of analysis. note that both 


clutches are applied in D third gear only. If the trans- 


mission slips in third gear, either the front clutch or the 


re:ir clutch is slipping. By selecting another gear which 


does not use one oi these units, the slipping clutch can be 


determined. For example, if the transmission also slips 


in re\·erse, the front clutch is slipping. If the transmis- 


sion does not slip in reverse, the rear clutch is slipping. 


This process or' elimination can be used ;:o determine 


the slipping unit and :o check operation. T'.-le key is 
proper use of the Clutch and Band Appiication Chart. 


Although road test analysis will help determine the 


slipping unit, the actual cause of a malfunction usually 
cannot be ascertained until hydraulic and air pressure 


tests are performed. Practically any condition can be 
caused by leaking hydraulic circuits or sticking valves. 


Unless the cond iti~n is obvious, such as no drive in D 
range first gear only; do not disassemble the transmis- 


sion until" hydraulic and air pressure tests have been [ 


performed. 
', 


HYDRAULIC PRESSURE TESTS 


The hydraulic pressure tests are performed using Test 
Set J-24027. The set consists of five color-coded pressure 
hoses, a 400 psi (2 758 kPa) capacity pressure gauge and 
a 100 psi (689 kPa) capacity pressure gauge (fig. 2C-16). 
The high pressure gauge is used to record rear ser\·o 
pressure on R and 1 positions only and the low pressure 
gauge is used for all other readings. The test set permits 
simultaneous connection to all the pressure ports and 
allows sequential or independent pressure readings as 
desired. 


Fig. 2C· l 6 Pressure Test Sat J-24027 


Pressure Test Port Location 


The accumulator line pressure port is located on the 


right side of the case between the front and '."ear servo 


castings just abO\·e the oil pan mating suriace (fig. :ZC- 


17). 


The front sen·o release pressure port is located on the 


right side of the case just behind the iiller tube opening 
just above the oil pan mating surface (fig. :ZC-i. 7). 


The rear sen·o appiy pressure port is on the :ignt rear 


side oi the case. :'acing rean·ard and just ::i.bo\·e c::e oi: 


pan mating surface I fig. 2C-1Sl. 


The governor pressure port faces to the left side in the 
front lower center section oi ;:he adaptor housing lfig. 
2C-18). 
Lubrication pressure is measured by installing a T- 
fitting in the fluid cooler return line on the left side at 
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Fig. 2C-17 
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the rear edge of the case halfway to the top of the case 


(fig. 2C-18). If inaccessible, use T-fitting at radiator 
cooler return line. 


Hydraulic Pr~ssure Test Procedure 


Before the test, check and correct fluid level and con- 


trol linkage adjustments, and connect a tachometer to 


'~e engine. Raise the vehicle on a hoist that will allow 


4!le wheels to rotate freely and connect the test gauge 
hoses to the appropriate transmission pressure ports. 


Test One 


This test checks pump output, pressure regulator 


valve operation, front/rear clutch and oil filter condition 


by measuring transmission operating pressure at the 
accumulator and front servo pressure ports in range. 


(1) Turn test gauge selector handle to line pressure 


position. 


(2) Start and operate engine at idle speed, move 


gearshift le,·er to D range and note line pressure. 


(3) At idle, pressure should be 54 to 60 psi (372 to 


-H-! kPa l. 


(-! l Increase engine rpm to 1600 and slowly move 


\·alve body throttle le\·er fuily forward then fully rear- 
ward. With throttle lever in forward position, pressure 
should be 5-! to 60 psi (372 to -U4 kPa) and gradually 


increase to 94 psi (648 kPa) when lever is moved 


rearward. 


t 5) Turn test gauge selector handle to front servo 


apply position. 


f 6) Operate engine at 1000 rpm, allow transmission 


to upshift into third gear, and note servo pressure. Pres- 
re should not vary from previously noted line pressure 


oy more than 3 psi (21 kPa). 


(7) Slowly move throttle linkage to full throttle po- 
sition and ncte servo pressures just prior to and after 
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transmission downshifts. Servo pressure should m- 
crease then drop to 0 psi after downshift. 


Test Two 


This test checks pump output, pressure regulation, 
and front clutch/rear servo condition by measuring and 
comparing operating pressures at the rear servo and 
accumulator pressure ports in gear ranges 1 and 2. 


(1) Turn test gauge selector handle to line pressure 
position. 


(2) Move gearshift lever to 1 range, operate engine 
at 1000 rpm, and slowly move valve body throttle lever 


fully forward then fully rearward. With lever in for- 
ward position, pressure should be 54 to 60 psi (372 to -!H 


kPa) and gradually increase to 90 to 96 psi (621 to 662 
kPa) as lever is moved reanvard. 


(3) Turn test gauge selector handle to rear ser·:o 


apply position. 


(4) Operate engine at 1000 rpm. Slowly move vah·e 
body throttle lever fully fonvard then fully rearward. 
Compare pressure registered at servo with line pressure 
recorded at accumulator port. Servo pressure should not 


vary from line pressure by more than 3 psi (21 kPa). 


(5) Turn test gauge selector handle to line pressure 


position. 


(6) Place gearshift lever in 2 range and operate en- 


gine at 1000 rpm. 


(7) Slowly move valve body throttle le\·er fully for- 
ward then fully rearward and note pressures. With le\·er- 


in forward position, pressure should be 54 to 60 psi (372 


to -±14 kPai and gradually inc:-ease to 80 to 96 psi ( 62~ :o 


t562 kPal as le1:er is moved :·earward. 


Test Three 


This test checks pump output, pressure regulation. 
and front clutch/ rear servo condition by measuring and 
comparing operating pressure at the rear servo pressure 
port in Reverse. 
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NOTE: For thiB test, only the high pressure gauge in 
the test set is used. Since the gauge hose is connected 
directly to the rear servo, it is not necessary to move the 
test gauge selector handle to any specific position. 


( 1 l Operate engine at idle speed, move gearshift 


lever to Reverse, and note reading on high pressure 


gauge. Pressure should be approximately 160 psi (1103 
kPa) at idle. 


(2) Slowly increase engine speed to 1600 rpm and 


note reading at high pressure gauge again. As engine 
speed is increased, pressure should also increase to ap- 


proximately 270 psi (1 862 kPa). 


(3) Operate engine at idle speed, move gearshift 


lever from Reverse to Drive, and note reading at high 


pressure gauge. Pressure should drop to 0 psi when 


gearshift lever is moved to Drive. This test checks for 


leakage into rear servo which can cause rear band 


burnout. 


Test Four 


This test checks governor operation by measuring 


governor pressure response to changes in engine speed. 


It is usually not necessary to check governor operation 


unless shift speeds are incorrect or if the transmission 
will not downshift. 


(1) Turn test gauge selector handle to governor 
pressure position. 


(2) Move gearshift lever to D range, operate engine 


at idle speed, and note pressure. Pressure should be 0 to 
1-1/ 2 psi (10 kPa) maximum. If pressure exceeds max- 


imum, governor valve or weights are sticking open. 


(3) Slowly increase engine speed and observe speed- 


ometer and test gauge pressure. Governor pressure 


should increase in proportion to vehicle speed (approx- 
imately 1 psi per 1 mphJ. Pressure rise should be smooth 


and drop back to 0 to 1-112 psi (10 kPa) when throttle is 
closed. 


Test Five 


This test checks lubrication pressure which is meas- 


ured by connecting the white test gauge hose to a T- 


fi tting :hat has oeen inserted in the left-side cooler line. 


This test is especially important when the transmission 


is noisy, or unexplained rear clutch failure has occurred, 


or when fluid is forced out the fill tube and fluid level 


was kno\vn to be correct. 


1 l ) Install T-Iitting in transmission cooler line. 


1:2l Connect white test gauge hose to T-fitting and 


turn test gauge selector handle to lubrication pressure 
position. 


(3) Start and operate engine at idle speed, move 


gearshift lever to D range, and note pressure. 


(4) Pressure at idle speed should be 5 to 15 psi (35 to 


103 kPa). 


(5) Increase engine speed to 1000 rpm and slowly 
move valve body throttle lever fully forward and then 
fully rearward. With lever forward, pressure should be 5 /. 


to 15 psi (35 to 103 kPa) 10 to 30 psi (68 to 207 kPa) with 
lever rearward. 


AIR PRESSURE TEST 


Air pressure testing is used as a diagnostic tool before 


transmission removal and also as a method of con- 


firming proper clutch, band and servo operation after 
repair. The tests involve substituting air pressure for 


fluid pressure by applying air pressure to the appropri- 
ate case passages after the valve body has been removed 


(fig. 2C-19). 
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CAUTION: Use dry, filtered compressed air only ivhen 
performing air pressure tests. Pressures oj JO to 100 psi 


(207 to 689 kPaJ are required to perform the tests. 


Front Clutch Test 


Place one or two fingers on the clutch housing and 


apply air pressure to the front clutch apply passage. 
Movement of the piston can be felt and a soft thud may 
be heard as the clutch applies. 'While air pressure is 


applied, check for excessive air leakage. 


· '¥# • 
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Rear Clutch Test 


Place one or two fingers on the clutch housing and 
pply air pressure to the rear clutch apply passage. 
Movement of the piston can be felt and a soft thud may 
be heard as the clutch applies. While air pressure is 
applied, check for excessive or unusual air leakage. 


Front Servo Test 


Apply air pressure to the front servo apply passage. 
The servo rod should extend and cause the band to 
tighten around the drum. While air pressure is applied, 
check for excessive air leakage. Spring tension should 
release the servo when air pressure is removed. 


Rear Servo Test 


Apply air pressure to the rear servo apply passage. 


The servo rod should extend and cause the band to 
tighten around the drum. While air pressure is applied, 
check for excessive air leakage. Spring tension should 
release the servo when air- pressure is removed. 


CONVERTER HOUSING FLUID LEAK DIAGNOSIS 


When diagnosing converter housing fluid leaks, two 
facts must be established before attempting repair.- 


irst~ it must be verified that a leak condition does 
ctually exist and second, the real source of the leak 
must be determined. Failure to establish these facts 
beforehand can result in incorrect or unnecessary 
repairs. 
In some cases, suspected converter housing fluid leaks 
may not be leaks at all. They may be the result of 


residual fluid in the converter housing or excess fluid 
spilled during factory filling or initial transmission op- 
eration. These conditions may be incorrectly diagnosed 
as fluid leaks. 
Converter housing area leaks may have several 
sources. Through careful observation, it is possible to 


pinpoint the leak source before removing the transmis- 
sion. The paths various types of fluid leaks follow are 


shown in figure 2C-20 and are described below. 
• Oil Pump Seal- leaks past the seal lip tend to move 
along the drive hub and onto the rear of the con- 


verter housing. However, if total seal failure occurs, 


fluid will be deposited inside the converter housing 
only, near the outside diameter of the housing. 


•Oil Pump Body- leaks past the pump body follow 


the same path as an oil pump seal leak or fluid may 
travel down the pump face into the converter 


housing. 


•Oil Pump-to-Case Bolt-leaks past any one of these 
bolts are deposited on the inside of the converter 
housing only and not on the converter itself. 
•Oil Pump-to-Case Gasket-leaks past the gasket are 
deposited inside the converter housing only. 
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Fig. 2C·20 
Converter Housing Auld Laak Dlagnim 


•Front Band Lever Pin Plug-leaks past the pkg 


threads are deposited inside the housing and not on - 


the converter. 


Leak Diagnosis Procedure 


(1) Check fluid level and condition. If fluid ·level is 
high or low, adjust to proper level. 


(2) Raise and support vehicle. 


(3) Inspect transmission and correct any external 
leaks from oil pan gasket, filler tube, governor line to 
TCS switch, if equipped, cooler line fittings, pressure 
test port plugs and case-to-adaptor housing gasket. 


(4) Remove converter housing spacer plate. 


(5) Wipe all fluid from converter housing area. 


(6) Operate engine at 2000 rpm for 2 minutes and 
observe converter housing for fluid accumulation 
pattern. 


(7) If fluid accumulation pattern is not evident, pr o- 
ceed to next step. 


(8) If a circular pattern develops, it indicates a de- 
fective or damaged torque converter. Correct leak by 
replacing converter. 


(9) If a trickle develops, it indicates an oil pump 


leak caused by one or more of the following conditions: 


• Pump drainback hole obstructed. 


• Pump housing vent obstructed. 
• Pump bushing or com·erter hub scored, nicked. ?; :- 


ted or burred. 


•Defective oil pump 0-ring, gasket, or seal. 
• Front band lever pin plug loose or plug threads ::: 


case are stripped. 


(10) Correct these conditions as outlined in followi:: g 
steps. 


(a) Remove transmission and converter. 


{b) Tighten front band adjusting screw '.m'::l 


band is tight around front clutch retainer. This wil: 


prevent front clutch assembly from also coming out 


when oil pump is removed and prevent damaging clutch 
discs. 
(c) Remove oil pump and oil seal. 
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(d) Inspect pump housing drainback and vent 
holes for obstructions. If drainback hole cannot be 
opened using thin wire, replace pump housing. Check 


vent hole by blowing solvent through vent. If vent can- 
not be opened, replace pump housing. 


(e) Inspect condition of pump housing and con- 
verter hub. If bushing is scored, replace it and polish 
hub using fine sandpaper. 


(f) Install replacement oil pump seal, 0-ring, 
gasket and oil pump. 


( g) Loosen kickdown lever pin plug two turns. 
(h) Apply small quantity of No. 2 Permatex, or 


equivalent sealer, to plug threads and tighten plug to 
150 inch-pounds (17 N•m) torque. 


(i) Adjust front band. 


(11) Install transmission and converter. 


(12) Install converter housing spacer plate. 


(13) Remove supports and lower vehicle. 


GOVERNOR 


Governor operational problems should be diagnosed 
using the road test and hydraulic pressure test 
procedures. 


STALL TEST' 


Stall testing determines the maximum engine rpm 
obtainable at full throttle with the rear wheels locked 
and the transmission in Drive. Stall testing also checks 


the holding ability of the converter-stator overrunning 
clutch and both transmission clutches. When stall test- 


ing is completed, refer to the Stall Speed Specifications 
Chart and diagnosis guides. 


WARNING: Never allow anyone to stand in front of 


the veh icle when perf orming a stall test. In addition, 
always block the front wheels and have the parking and 


service brakes f ully applied during the test. 


(1) Connect tachometer to engine. 


(2) Check and adjust transmission fluid level as 


necessary. 


(3l Start and operate engine until transmission 


fl uid reaches operating temperature. 


(-l) Block front wheels. 


(5"i Fully apply parking brakes. 


(6) Fully apply service brakes. 


(7) Open throttle completely and record maximum 


engine r:;:im registered on tachometer. 


CAUTION: Do nnt hold the throttle open any longer 


than necessary and ne·ver longer than jive seconds at a 


time. If more than one 8tall test is required, operate the 


engine at 1000 rpm with the transmission in Neutral for 


at least 20 seconds to cool the transmission fluid. 


(8) If engine speed exceeds maximum shown in stall 
speed chart, release accelerator immediately; This in- 
dicates that transmission clutch slippage is occurring. 


(9) Shift transmission into Neutral, operate engine 
for 20 seconds, stop engine, shift transmission into Park, 


and release brake. 
(10) Compare test results with stall soeed chart and 
refer to stall test diagnosis. 
· 


Stall Test Diagnosis 


Stall Speed Too High 


If stall speed exceeds specifications by more than 200 
rpm, transmission clutch slippage is indicated. 


Stall Speed Too Low 


Low stall speeds with a properly tuned engine indicate 
a torque converter stator clutch problem. The condition 
should be confirmed by road testing prior to converter 
replacement. If stall speeds are 250-350 rpm below the 
minimum specified in the chart, and the vehicle operates 
properly at highway speeds but has poor low speed ac- 
celeration, the stator overrunning clutch is slipping and 
the torque converter should be replaced. 


Stall Speed Normal 


If stall speeds are normal but road testing shows that 
abnormally high throttle opening is required to main- 
tain highway speeds even though low speed acceleration 
is normal, the stator overrunning clutch is seized and 


the torque converter must be replaced. 


Noise 


A whining or siren-like noise caused by fluid flow is 
normal during a stall test. Loud metallic noises from 


loose internal parts or interference within the assembly 
indicates a defective torque com·erter. To confirm that a 
noise is originating from within the converter, operate 
the vehicle at light throttle in Drive and :f eutral on a 
hoist and listen for noise coming from the torque con- 


verter housing. 


When the stall test is comoleted, compare the test 


speeds recorded with those listed in t h~ Stall Soeed 
Specifications Chart. 
. 


SERVICE DIAGNOSIS 


General 


The diagnosis charts proY:de a qu1c" !·ef erence for 


transmission diagnosis .. .\. step-by-step a;Jproach to di- 


agnosing and correcting transmission :::alfunctions is 
used. 
The In-Vehicle Procedures chart lists problem condi- 


tions that can be corrected with the transmission in the 
vehicle. The Out-Of-Vehicle Procedures chart lists prob- 
lems that require transmission removal and 
disassembly. 


-~ 
( 


.t". 


Stall Speed Specifications Chart 


Transmission Model 
Engine RPM 


I 
999 
1700-2000 
__. 


727 
1700-2000 
904 
2050-2350 


60232 
The In-Vehicle Procedures should always be per- 
formed first. Do not remove the transmission unless the 
In-Vehicle Procedures fail to correct the problem. 


How to Use the Charts 


The Condition columns in each chart describes the 
most frequently encountered malfunctions. Each prob- 


lem condition is cross-referenced to the nec-essary ser- 


vice procedures. 


The code letters in the boxes at the top of each chart 


identify the individual service procedures. These code 


letters correspond to descriptions of the various pro- 
cedures, which appear on the pages immediately follow- 
ing the charts. 
Capital letters A through T denote In-Vehicle Pro- 
cedures. Lower case letters a through j denote Out-Of- 
Vehicle Procedures. 


The numbers in the boxes adjacent to the Condition 
column cross-reference each problem condition to the 
ecessary service procedures. These numbers also show 
e order in which the various service procedures should 
be performed. 


As an example, assume that the problem condition is 
Harsh Engagement in R-D-2-1. First, locate the problem 


description in the Condition column; then note which 


service procedures are indicated. As shown in the chart, 


procedures B, D, E, G, N, Qare required. Next, note the 
numbers which indicate the sequence in which these 
procedures are to be performed. In this case, the correct 


order will be D, B, E, G, Q, N. Finally, refer to the 


service procedure descriptions, which appear on the 


pages immediately following the charts, for details of 


each procedure. 
Become famil iar with both charts and the procedures 


required. Some conditions require in-vehicle service 


only. others require out-of-vehicle service only, and 


some require a combination of both. 


In-Vehicle Procedures 


A-Fluid Le\·el and Condition: Fluid should be at full 


mark ·.\·ith enqine idling. Fluid should not be milky, full 


of buooies. or dark and burnt 5meiling. Use A~IC , Dex- 


rnn. or equivalent, :rar.smission fluid only. 
B-Throttle Linkai;e: Check for smooth travel. Clean, 


· ut do not lube. linkage pivot points as necessary, then 


Cl.just to specifications. 
C-Gearshift Linkage: Adjust to specifications. 
D-Engine Idle . .\.djustment: Set to specifications. 
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E-Hydraulic Pressures: Perform hydraulic pressure 
test to determine if operating pressures are within speci- 
fications. Repair hydraulic components as necessary. 


Check and correct throttle and line pressure settings if 


required. 
F-Front Band: Adjust to specifications. 


G-Rear Band: Adjust to specifications. 
H-Neutral Start Switch: Check wires and connections. 


Test switch. See if valve body manual lever grounds 
switch in P and N positions. If not OK, check ground 
strip at valve body manual lever. If OK, check starting 
circuit. 
I-Park Lock: Check condition of lock rod, lock rod ball, 
sprag reaction plug, governor support and sprag shait. 
Replace parts as required. 


J:...... Transmission Oil Cooler: Check lines and cooler for 
obstructions or leaks (look for transmission fluid in radi- 
ator coolant or milky colored transmission fluid which 


indicates coolant in fluid). 


K-Output Shaft Bearing, Bushing or Seal: Remove ex- 
tension housing, inspect parts, and replace parts as 
necessary. 
L-Governor Valve: Clean and inspect all parts. Check 
weights, shaft and valve for burrs, nicks, scores or bind- 


ing. Check spring for collapsed or distorted coils and 
snap rings for distortion. Check filter for dirt and 
debris. Inspect body for cracks or warpage. Check torque 
on governor and output shaft support bolts. 
M-Oil Filter: Inspect and replace if clogged. 
N-Valve Body: Remove, disassemble, clean thor- 
oughly, and inspect valves and plugs for nicks, 
scratches, burrs, and rounded edges on valve lands. 
Check bores for scratches, springs for collapsed coils, 
and all mating surfaces for nicks, burrs or warpage. 
Reassemble and install, tightening all screws to exact 
specifications. 
0-Front Servo and Linkage: Inspect piston for wear, 


cracks, and worn or broken seal rings. Check springs for 
collapsed or broken coils. Check servo bore for scratches, 


nicks or wear. Check lever, strut, and band for damage. 
Check lever shaft for wear, being loose in case, or :·.x 


leaking 0-ring. 


P-Rear Servo and Linkage: Inspect piston for wear. 
cracks, worn or broken seal ring or damaged seal. ChecK 
springs for collapsed or broken coils. Check servo bore 
for scratches, nicks or wear. Check lever and band :'.or 


damage. Check lever shaft for wear or looseness in case. 


Q-Accumulator: Clean and inspect for broken seal 


rings. scratched bore, broken or collapsed spring. Check 


piston for cracks or evidence oi piston cocking in bore. 


R-Air Pressure Test: Remove valve body and use a: :::- 


pressure to apply clutches and bands to check operatior:. 


S-Engine Tune and Performance: Verify proper en- 
gine operation. Be sure compression .meets _specifica- 
tions ~nd fuel and ignition systems are functioning 
properly. 
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T-Stall Test: Perform stall test to check holding abil- 
ity of converter and transmission clutches. 


Out-Of-Vehlcle Procedures 


a-Converter Drive Plate: Check plate for flatness, 


cracks at mounting bolt holes, loose attaching bolts or 
damaged ring gear teeth. Broken drive plate may in- 
dicate engine-to-transmission caused by loose, missing 
or misaligned dowels. 
b-Oil Pump: Clean pump and check all clearances. In- 
spect rotors for scoring and the seal and bushings for 
wear. Inspect pump housing and reaction shaft support 
mating surfaces for flatness. 
c-Transmission Vent: Make sure vent is open and not 
obstructed. 


d-Front Clutch: Clean and inspect all parts. Examine 
retainer and piston for scores and scratches, discs and 
plates for wear, return springs for collapsed coils, and 
the seal rings for damage. The vent check ball in the 
retainer must operate freely. 
e-Rear Clutch: Inspect all rear clutch parts as outlined 
under front clutch procedure. 
f-Planetary Gear Set: Clean and inspect annulus gear, 


planet pinion carrier assembly, and sun gear for worn 
thrust washers, damaged gear teeth, and excessive pin- 


ion end clearance. Examine the bushings in the sun gear 
for excessive wear. 
g-Rear Band: Inspect the band for wear and for good 
bond of lining to band. Inspect lining for burn marks, 


glazing, uneven wear patterns, flaking, or if band 
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OUT OF VEHICLE. PROCEDUBES 


CONDITIONS 
a 
b 
c 
d 
e 
f 
g 
h 
i 
j 


HARSH ENGAGEMENT R, D, 2, 1 
1 
2 


SLOW TO ENGAGE N, R, D, 2, 1 
1 
2 
3 
.· 
4 


NO UPSHIFT, STUCK IN LOW GEAR 
1 
2 


. 
.. 
. . 
. . -· 
.. 
- 


DELAYED, ERRATIC SHIFTS (HARSH AT TIMES) 
1 
.. 
. .. 
- 


SLIPS IN FORWARD DRIVE RANGES 
1 
2 
3 
4 
5 


SLIPS IN REVERSE ONLY 
1 
2 
3 


SLIPS IN LOW GEAR "D" ONLY 
1 
BUT NOT IN " 1" POSITION 


WILL NOT MOVE IN FORWARD OR REVERSE 
1 
2 
3 


REVERSE QK,.WILL NOT MOVE FORWARD 
1 
IND, 2, 1 


NO REVERSE 
1 
2 


MOVES IN NEUTRAL POSITION (CREEPS IN" ~ ") 
1 
I 


DRAGS OR LOCKS UP 
1 I 2 
3 
4 I 5 


GROWLING, GRATING OR SCRAPING NOISES 
1 I 2 
3 
4 
5 
6 


BUZZING NOISE 
I 
1 
2 I I 


OIL BLOWS OUT FILLER TUBE 
1 
2 


OVERHEATS 
1 


SLUGGISH ACCELERATION, EXCESSIVE 
2. 
1 
THROTTLE NEEDED TO MAINTAL.'° SPEED 


. 800868 


grooves are worn away at any portion of band. Replace 
band if it exhibits any of these conditions. 


/ 
h-Overrunning Clutch: Clean and inspect clutch parts 


'or brinnelled clutch rollers or cam, or improperly as- 


sembled rollers or springs. Check for collapsed springs 


and bent spring retainer tabs. 
i-Torque Converter: If the converter hub seal surface 
or drive slots are damaged or if the converter contains 
foreign material, burnt-oxidized fluid or debris, replace 
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the converter. Do not attempt to clt:.m or flush the 
converter. 


j-Seal Rings: Inspect seal rings on reaction shaft sup- 
port and governor support for wear, cracks or breakage. 
Inspect ring grooves on both support assemblies for 


nicks, burrs or distortion. Inspect bores in front clutch 


retainer and output shaft support for nicks, grooves, 


wear, cracks or scratches. 


Service Diagnosis 


IN VEHICLE PROCEDURES 


CONDITIONS 


HARSH ENGAGEMENT R, D, 2, 1 
2 
i 3 i 14 
I 


SLOW TO ENGAGE N, R, D, 2, 1 
i 
2 3 4 
16 
I 


NO UPSHIFT, STUCK IN LOW GEAR 
i 2 3 
4 1 1 
I sl 6 a l I j.9 


NO LOW GEAR :\tlOVES IN 2ND or 3RD GEAR 


No KICKDOWN OR NORMAL DOWNSHIFT 
i 2 3 
s 4 1 
I 6 1 I 1 a j 
J 
19 1 I 


) 1--D_E_L_A_ 
' Y_E_D~E_R_R_A_T_I_c~s_H_IF_T_S_(_H_A_R_s_H~A_T_T_IM~E-S)~~~l--2~3--+4-+-5~1 -+--+--t--!l~-6~ 
1 7~1 _a~ 
l 9-.-10~1 -- 
l _l __ l-1 


SLIPS IN FORWARD DRIVE RANGES 
i 2 3 
4 s i 
j 
I 6 11sj9 j10j I 


SLIPS IN REVERSE ONLY 


WILL NOT MOVE IN FORWARD OF REVERSE 


REVERSE OK, WILL NOT MOVE FORWARD 


IND, 2, 1 


NO REVERSE 


MOVES IN NEUTRAL POSITION (CREEPS IN " ~") 


DRAGS OR LOCKS UP 


GROWLI::--.TG. GR . ..\TING OR SCR • ..\PING ::--.TOISES 


BUZZING NOISE 


OIL BLOWS OUT FILLER TUBE 


1 
2 


1 


1 


3 
14 


3 
I 


I 


2 


I 13 


I I s 
6 I 17 i : 


I I 
! 2! I I I ! I 


I .1 : 
! . . 


I 
i 
~ 


WILL::--.TOTST...\RTIN)TORPPOSITION 
I ii 
I 
2 j ! I I 


1 


-+I; l 
3. 


SLUGGISH ACCELERATION, EXCESSIVE 
11 
: 
I 
1' 
! l I 
i 
Ii 
I 
: 
I 


0 
--T_H_R_o_T_T_L_E_N_E_E_D_E_D_T_o __ 
~_A_IN_T_A_I_N_s_P_EE_D 
______ __._ 
1~ 
3 __ ........ _5..__1_...._._ __ i ___ 1_l_._l ___ !_i __ i __ 
12_, __ 
. 
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SPECIFICATIONS 


Hydraulic Pressure Test Specifications 


Lube Pressure 
Closed throttle 
Full throttle 


Line Pressure 
Closed throttle 
1000 rpm 


Front Servo Release 
Third gear only 


Rear Servo Apply 
1 Range 
R Range 


Governor 
0 Range 
Closed throttle 


Condition 


Line pressure OK during any one test 


Line pressure OK in R but low in D, 2, 1 


Pressure OK in 1, 2 but low in D3 and R 


Pressure OK in 2 but low in Rand 1 


Front servo pressure in 2 


5-30 psi (34-207 kPa) 


5-30 psi (34-207 kPa) 


54-60 psi (372-414 kPa) 


57-94 psi (393-648 kPa) 


No more than 3 psi (21 kPa) lower than I ine pressure 


No more than 3 psi (21 kPa) lower than line pressure 


160 psi (1103 kPa) at idle, builds to 270 psi (1862 kPa) at 1600 RPM. 


Pressure should respond smoothly to changes in MPH and return to 
0 to 1-1/2 PSI (0-7 kPa) when stopped with transmission in 0, 1, 2. 


Pressure above 1-1/2 PSI (7 kPa) at standstill will prevent transmission 
from downshifting. 


Hydraulic Pressure Test Diagnosis 


Indication 


Pump and regulator valve OK 


Leakage in rear clutch area (servo, clutch seals .. 


governor support seal rings) 


Leakage in front clutch area (servo, clutch seals, 
retainer bore, pump seal rings) 


Leakage in rear servo 


Leakage in servo ; broken servo ring or cracked 


servo piston 


70125 


Pressure low in all positions 
Clogged filter, stuck pressure regulator valve, worn 


or defective pump 


Governor pressure high at idle (over 0 to 1-1/2 psi) 


Governor pressure zero or below specifications at 
all mph figures 


Lubrication pressure low at all throttle positions 


Governor valve sticking open 


Governor valve sticking in closed position 


Clogged oil cooler or lines. seal rings leaking, out- 
put shaft plugged with debris. worn bushings in 
pump or clutch retainer 


70126 


/ \ 
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Lockup Torque Converter Service Diagnosis 


'( ) 
Condition 
Possible Cause 
Correction 
I 


NO LOCKUP 
(1) Faulty oil pump. 
(1) Replace oil pump. 


(2) Sticking governor valve. 
(2) Repair or replace as necessary. 


(3) Valve body malfunction. 
(3) Repair or replace valve body 


or its internal components as 


(al Stuck switch valve. 
necessary. 


(b) Stuck lockup valve. 


(c) Stuck fail-safe valve. 


(4) Faulty torque converter. 
(4) Replace torque converter. 


(5) Failed locking clutch. 
(5) ReplacE;? torque converter. 


(6) Leaking turbine hub seal. 
(6) Replace torque converter. 


(7) Faulty input shaft or seal ring. 
(7) Repair or replace as necessary. 


WILL NOT UNLOCK 
( 1) Sticking governor valve. 
(1) Repair or replace as necessary. 


(2) Valve body malfunction. 
(2) Repair or replace valve body 
or its internal components 


(a) Stuck switch valve. 
as necessary. 


(b) Stuck lockup valve. 


(c) Stuck fail-safe valve. 


STAYS LOCKED UP 
( 1) Sticking governor valve. 
(1) Repair or replace as necessary. 


AT TOO LOW A 
SPEED I~ DIRECT 
(2) Valve body malfunction. 
(2) Repair or replace valve body 
or its internal components 


!al Stuck switch valve. 
as necessary. 


ibl Stuck lockup valve. 


(C) Stuck fail-safe valve. 


LOCKS l:P OR 
( 1) Faulty oil pump. 
(1) Replace oil pump. 


DRAGS L'i LOW 
OR SECOND 
(2) Valve body malfunction. 
(2) Repair or replace valve oody 


or its internal compone!!ts 


1.aJ Stuck switch valve. 
as necessary. 


\bi Stuck fail-safe valve. 


SLUGGISH OR 
( 1) Faulty oil pump. 
( 1) Repla.ce oil pump as necessary. 


STALLS L'l" 
REVERSE 
!2) Plugged cooler. cooler lines 
(21 Flush or repiace cooler 2.!1d 
or fittings. 
flusn lines and fitting.=;. 


( 3) Valve body malfunction. 
(3) Repair or repbce val \·e :-iody 


or its internal compone:i.ts 


lal Stuck switch valve. 
as necessary. 


!bl Faulty input shaft or seal ring. 
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Lockup Torque Converter Service Diagnosis (cont.) 


Condition 
Possible Cause 
Correction 
I 


LOUD CHATTER 
(1) Faulty torque converter. 
( 1) Replace torque converter. 


DURING LOCKUP 


ENGAGEMENT 
(2) Failed locking clutch. 
(2) Replace torque converter. 
<COLD) 


(3) Leaking turbine hub seal. 
(3) Replace torque converter. 


VIBRATION OR 
(1) Faulty oil pump. 
( 1) Repair or replace oil pump 
SHUDDER DURING 
as necessary. 
LOCKUP 
ENGAGEMENT 
(2) Valve body malfunction. 
(2) Repair or replace valve body 


or its internal components 
as necessary. 


(3) Faulty torque converter. 
(3) Replace torque converter. 


(4) Engine needs tune-up. 
14) Tune engine. 


VIBRATION AITER 
(1) Faulty torque converter. 
(1) Replace torque converter. 
LOCKUP 
ENGAGEMENT 
(2) Exhaust system strikes underbody. 
(2) Align exhaust system. 


(3) Engine needs tune-up. 
(3) Tune engine. 


( 4) 'Throttle linkage misadjusted. 
( 4) Adjust throttle linkage. 


VIBRATION WHEN 
( 1) Torque converter out of balance. 
(1) Replace torque converter. 
REVVED IN 


NEUTRAL 


OVERHEATING: OIL 
( 1) Plugged cooler, cooler lines 
(1) Flush or replace cooler and 
BLOWS OUT OF 
or fittings. 
flush lines and fittings. 


DIP STICK TUBE 


OR PU?vIP SEAL 
(2) Stuck switch valve. 
( 2) Repair switch valve in valve 


body or replace valve body. 


SHUDDER AFTER 
(ll Faulty oil pump. 
( ll Replace oil pump. 
LOCKUP 
ENGAGEMENT 
(2) Plugged cooler, cooler lines 
(2) Flush or replace cooler and 


or fittings. 
flush lines and fittings. 


(3) Valve body malfunction. 
f 3) Repair or replace val \·e body 


or its inter:rnl components 


as necessary. 


(4) Faulty torque converter. 
( 4) Replace torque converter. 


(5 ) Fail locking clutch. 
(5 ) Replace torque converter. 


(61 Exhaust system strikes underbody. 
<6) . .\lign exh::: ust :;ys te~. 


(7) Engine needs tune-up. 
(7) Tune engi::e. 


(8) Throttle linkage misadjusted. 
(8) Adjust throttle linkage. 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (in-lbsl 
Metric (N · ml 


Cooler Line Fitting ...... . . .. . .. ... ... . ....... ... . ... .. .. .. .. . . • . ..... . .... 


Cooler Line Nut . . . · . . ... . . . .... . .. . . . . . ... . . . ........... . ...... . ... . ... . . . 


Converter Drive Plate to Crankshaft Bolts - 4 Cylinder .... ... . . ................ . 


Converter Drive Plate to Crankshaft Bolts - 6 Cylinder . . ..... .. ............. .. . . 


Converter Drive Plate to Torque Converter Bolts - 4 Cylinder ... .. .. . . . .... . .•. . . . 
Converter Drive Plate to Torque Converter Bolts - 6 Cylinder . . ................. . 


Adapter Housing-to-Transmission Case Bolt . .. •. . . . ...... . . . ..... . ..... . .. ... 
Governor Body Bolt . . . .... .. . . ....... .. . . ... . ..... . .... . ... .. ... . ...... . . 


Front Band Adjusting Screw Locknut . .. .... .. ...... .. . . .. . . .... . • ..... .. .... 


Kickdown Lever Shaft Plug ..... . . ..... . .... . . .... .. . : . . . ... . . . . . ..... . ... . 


Rear Band Adjusting Screw Locknut .... . ........ . .. . . ... . .. . ... . . . ........ . 


Neutral Starter Switch ..... .. ... . . . ........ .. . . .. .. ... . ..... .. . ..... . .. . . . 
Oil Filler Tube Bracket Bolt . ... .. . .... . ..... . .. . . . ... ... .. . .... . ... ...... . . . 


Oil Pan Bolt . . . .. . ... . .. . .. . ......... . .. . ... . . .. . . .. ... . . .. .. . ..... • ..... 


Oil Pump Housing-to-Transmission Case Bolt .................... . • .. .. . . . . .. . 
Output Shaft Support Bolt •. .. . . . ... . .. . .... . ........ . .. _ . . . .. .• . . ......... 


Overrunning Clutch Cam Setscrew .. .. ....... ... ..... . .............. . ... . . . . 


Pressure Test Port Plug .. . . .... . . ... ... . . .. ... .. .. ... .. .. ..... . .. . .. .. . .. . . 


Reaction Shaft Support to Oil Pump Bolt •.•.. .. . . ... ... . .• .... . ... . ....... . .. 


Transmission-to-Engine Bolt . . ... . ... .. .. . .... . ... . .. • ..... . .......... . .... 


Valve Body Screw : . . .. . ... . .... .. . . .... . .... . .. . .. . .. .. . . ..... . ... . ... .. . 


Valve Body-to-Transmission Case Screw ... . .......... . ...... . ... . . . . . . .. ... . 


Service 
Set-To 
Torque 


160 in-lb 


150 in-lb 
58 


105 
40 
26 
24 


100 in-lb 


35 


150 in-lb 
35 
24 


150 in-lb 
150 in-lb 


175 in-lb 


150 in-lb 
40 in-lb 


110 in-lb 


160 in-lb 
28 


35 in-lb 


100 in-lb 


All Torque values given in inch-pounds and Newton-meters with dry fits unless otherwise specified. 


Service 
In-Use 
Recheck 
Torque 


120-200 in-lb 


130- 180 in-lb 
50-56 
95-120 
35-40 
22-30 


9- 13 


22-30 


Service 
Set-To 
Torque 


18 
17 


79 
142 
54 
35 
33 


11 


47 


17 
47 
33 


17 


17 


20 
17 


4 


12 


18 


38 


4 


11 


Fluid Level 


Fluid Capacity and Gear Ratios 


Fluid Capacity - 
Transmission and Torque Converter 


Service 


In-Use 
Recheck 
Torque 


14-23 


15-20 


68-89 


129-163 
47-54 
30-44 


12-18 


30-41 
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904-999 .. . . .. . . ...... .... . . ... ... .. . .. .. . .. .. . 17 pints (8 liters) 


Fill to " Add One Pint" mark on dipstick. Use AMC, Dexron, or equiva- 
lent Automatic transmission fluid. 


NOTE: 
Check fluid level with gearshift selector lever in N (neutral) 
position and with fluid at normal operating temoerature. 


70129 


727 . . ..... .. . .... .. ....... .... ..... . ..... . .... 19 pints (9 litersl 
Cooling Method .... . . . . ..... . . . ... .... . . . ... Water-Heat Exchanger 


in Radiator Lower Tank 
Fluid Pressure and Lubrication - 
All Models . . . .. .... Rotor-Type Pump 


Gear Ratios - 
999-727 


First . .. . . ........ ....... . . ........... . ... ......... . . .. . 2.45: 1 
Second .. . . .. . . . ............. . .. ... . .. . .. . . . .. . . ... . .. . 1.45: 1 
Third .... . . . .. . .. .. ..... . . . . ...... .... ... . .• . . . ......... 1.00: 1 
Reverse .. ......... .. ... . . .. . ....... .. . ...... . .......... 2.20:1 


Gear Ratios - 
904 
First . ............. .. ... . .•. . ... . .. . .. . ... . ... ... . ...... 2. 74: 1 
Second ........ .... . ..... . . ...... . . . . . .. ..•...... ... ... 1.55:1 


Third. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. .... . . .. .. ...... 1.00: 1 
Reverse . . . . . . . . . . . . . . . . . . . . . 
. .. 2.20: 1 


ZC-26 
AUTOMATIC TRANSMISSION 
IN-VEHICLE SERVICE 
AND ADJUSTMENT 
( 


i 


Fluid Laval Check 
Front Band Adjustment 
Gearshift Linkage Adjustment 
Governor Valve Service 
Neutral Start and Backup Lamp Switch 


011 Fiiier Raplacamant 


GEARSHIFT LINKAGE ADJUSTMENT 


( 1) Raise vehicle. 
(2) Loosen shift rod trunnion jamnuts. 


Paga 


2C-33 


2C-26 
2C-26 
2C-29 
2C-30 
2C-27 


(3) Remove lockpin retaining shift rod trunnion to 
bell crank and disengage trunnion and shift rod at bell 
crank. 


( 4) Place gearshift lever in Park position and lock 
steering column. 


(5) Move valve body manual lever rearward into 


Park detent. Be sure lever is moved rearward as far as 


possible. Park detent is last rearward detent. 


(6) Check for positive engagement of park lock by 
attempting to rotate propeller shaft. Shaft will not ro- 


tate if park lock pawl is fully engaged in park gear. 


(7) Adjust shift rod trunnion to obtain free pin fit in 
bell crank arm and tighten trunnion jamnuts. Prevent 


shift rod from turning while tightening jamnuts. 


NOTE: Gearshift linkage lash must be eliminated in 
order to obtain a proper adjustment. Eliminate lash by 


pulling dowmvard on the shift rod and pressing itpward 


rm the outer bell crank. 


(8) :\love gearshift lever to Park and )l'eutral posi- 
tions and check engine starting. Engine should start in 
these positions only. Engine must not start in any gear 
position other than Park or Neutral. If engine does not 


start or star ts in R, D, 2, or 1, adjustment is incorrect or 


neutral switch is defective. 


( 9) Check steering lock for ease of operation. 


(10l Lower ·:ehicle. 


FRONT BAND ADJUSTMENT 


The front band adjusting screw is located on the left 


side oi the transmission case just abo\·e the manual 


valve and throctie controi le\·ers lr'ig. :2C-2ll. 


Adjustment Procadure 


( 1) Raise vehicle. 
(2) Loosen adjusting screw locknut and back off 


locknut five turns. 


Park Lock Component Replacement 
Rear Band Adjustment 
Specifications 
Throttle Linkage Adjustment 
Valve Body Service 


Fig. 2C-21 
Front Band Adjustment 


Paga 


2C-30 
2C-27 
2C-33 
2C-31 
2C-27 


( 3) Check adjusting scre\v rotar:on. Screw r.: :;5t 
turn freely in case. Lubricate adjusting screw threaC:,:; :: 
screw binds. 


!_..!) Tighten adjusting screw to :36 inch-pounc,:; ' -! 
)l' •m l torque using Torque Wrench J-.5~53 .. \dapter Too i 


J-24083 and 5/ 16 square socket \fig. ~C-21 ). 


CAUTION: If Adapter T1)1)i .f-2.!.0ti.J i...; 111Jt 
~rned. 
- ~,, 
baud 
1 1djn.~ci11r; scre1c 11w.-; r :Je tiqi '.:: 11ed 
'.O -:'2 •:: ,_ .... 


jJO"ll llriS rs S • 111 I tnrqw::. 


15) Back off adjusting se ew t\\·o ~ :..:rns. 


\6) Tighten adjuster screw locknut co 35 :-oot- . 


pounds (47 N•m) torque. Do not allow adjuster screw ;:o ' 


rotate when tightening locknut. 


(7) Lower vehicle . . 


REAR BAND ADJUSTMENT 


The rear band adjustment is an internal adjustment. 


The transmission oil pan must be removed to gain access 


to the band adjusting screw (fig. 2C-22). 


Fig. 2C-22 
Rear Band Adlustment 


Adjustment Procedure 


(1) Raise vehicle. 


(2) Remove oil pan and drain fluid. 


(3) Inspect fluid and filter for heavy accumulation 
of friction material or metal particles which. indicate 
worn or damaged parts. However, a very light accumu- 


lation of this material is normal. 


(4) Adjust band as follows (fig. 2C-22): 


(a) Remove adjusting screw locknut. 


(b) Tighten adjusting screw to 41 inch-pounds 


(5 N•mJ using torque wrench and 1/4 hex-head socket 
wrench. 
(c) On Model 999, back off adjusting screw four 


turns. 


(d) On .Model 727, back off adjusting screw two 


turns. 


(el Hold adjusting screw in position and install 


locknut. Tighten locknut to 35 foot-pounds (47 N•m) 


torque. 


(5) Install oil pan and replacement pan gasket. 
Tighten oil pan bolts to 150 inch-pounds (17 N•m) 


torque. 


( 6 l Lower vehicle. 


17) Fill transmission with Jeep. Dexron. or equiva- 


lent automatic transmission fluid. Refer to Fluid Level 
and Condition for refill procedure. 


OIL FILTER REPLACEMENT 


(1) Raise vehicle. 


(2) Remove oil pan and drain fluid. 


AUTOMATIC TRANSMISSION 
2C-27 


(3) Inspect fluid and filter for heavy accumulation 
of friction material or metal particles which indicate 
worn or damaged parts. 
· 


(4) Remo\·e three screws attaching filter to vah·e 
body and remove filter. 


(5) Install replacement filter and tighten filter at- 
taching screws to 35 inch-pounds (4 N•m) torque. 
(6) Clean and install oil pan and replacement pan 


gasket. Tighten pan bolts to 150 inch-pounds (17 N•m) 
torque. 


(7) Lo\ver vehicle 


(8) Fill transmission with Jeep, Dexron, or equiva- 


lent automatic transmission fluid. Refer to Fluid Level 
and Condition for refill procedure. 


VALVE BODY SERVICE 


Removal 


(1) Raise vehicle. 
(2) Remove oil pan and drain fluid. 


(3) Loosen clamp bolts and remove throttle and 
manual valve control levers from valve body shafts. 


(4) Remove neutral switch from case. 


(5) Remove valve body attaching screws (fig. 2C- 
23). 


(6) Lower valve body, pull valve body forward to 
disengage park lock rod, and remove valve body. 


NOTE: It may be necessary to rotate che output shaft 


before the park lock rod will clear the park sprag. 


(7 ) Remove oil filter. 


tS) :iiount \·alve body on Support Stand .J-2-10-13. 


t 9 l Reier to Out-oi-\" enicie Sen·ice auci O\·erna ..: '. 


3ection for \'3.l \'e body ser,·ice procedures. 


Valve Body Hydraulic Control Pressure Adjustments 


There are two hydraulic control pressure adjustments 


that can be performed on the valve body, they are: Line 
Pressure and Throttle Pressure adjustment. 


""."" 
nu 1 umn' '" 1 nnn'1ml'1'11un 


Because line and throttle pressure are interdepende'nt 
(each affects shift quality and timing), both adjust- 
ments must be performed properly and in the correct 
sequence which is; line pressure adjustment 
first-throttle pressure adjustment last. 


Line Pressure Adjustment 


(1) Measure distance from valve body to inner edge 


of adjusting screw using accurate steel scale (fig. 2C-24). 


41782 


Fig. 2C-24 
Una Pressure Adjustment 


(2) Distance measured should be 1-5/16 inches (33.4 
mm). 


(3) If adjustment is required, turn adjusting screw 


in or out to obtain 1-5/16 inch (33.4 mm) setting. 


NOTE: The 1-5116 inch (33.4 mm) setting is an approx- 


imate setting. Because of manufacturing tolerances, it 
may be necessary to vary from this dimension to obtain 


the desired '[H"essure. One complete turn of the adjusting 


screw changes line pressure approximately 1-213 psi (9 
kPa). Turning the adjusting screw counterclockwise in- 


creases pressure while turning the screw clockwise de- 


creases pressure. 


Throttle Pressure Adjustment 


(1) Insert Gauge Tool J-24031 between throttle lever 
cam and kickdown valve (fig. 2C-25). 
(2) Push gauge tool inward to compress kickdown 


valve against spring and to bottom throttle valve in 


valve body. 


(3) Y!aintain pressure against kickdown valve 


spring and turn throttle lever stop screw until screw 
head touches throttle lever tang and throttle lever cam 


touches gauge tool. 


NOTE: The kickdown valve spring must be fully com- 
pessed and the kickdown valve completely bottomed in 
the valve body to obtain a correct adjustment. 


lnstall1tlon 


ALLEN 
WRENCH 


Fig. 2C-25 Throttle Pressure Adjustment 
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(1) Clean all mating surfaces. Be sure burrs are 
removed from transmission case and valve body steel 
plate surfaces. 


(2) Position accumulator spring on valve body. 


(3) Insert park lock rod through opening in rear of 
case. 


(4) Position knob on end of lock rod against reaction 
plug in sprag and exert rearward pressure on rod to 
move rod past sprag. Rotate output shaft, if necessary. 


(5) Align and install valve body. Install attaching 
screws finger-tight only. 


(6) Install neutral switch. 


(7) Move manual valve (in valve body) to neutral 


position. Align valve body as necessary to align neutral 


finger of manual lever with neutral switch plunger. 


(8) Tighten valve body attaching screws alternately 


and evenly to 100 inch-pounds (11 N•m) torque. 
(9) Install oil filter. Tighten attaching screws to 35 


inch-pounds (4 .N•m) torque. 


(10) Install manual and throttle valve control levers 


and tighten clamp bolts. Check both shafts for binding 
after tightening bolts. 


(11) Install oil pan and replacement gasket. Tighten 
oil pan bolts to 150 inch-pounds (17 N•m) torque. 


(12) Lower vehicle. 


(13) Fill transmission with Jeep, Dexron, or equiva- 


lent automatic transmission fluid. Refer to Fluid Level 
and Condition for refill procedure. 


(14) Adjust gearshift and throttle linkage. 


Front and Rear Servos 


The front and rear servos may be removed, recondi- 


tioned and installed with the transmission in the 


vehicle. 
( 


For removal, inspection and installation procedures, 


refer to Out-Of:-Vehicle Service and Overhaul section. 


( 


GOVERNOR VALVE SERVICE 


em oval 


(1) Raise vehicle. 
(2) Mark propeller shaft yokes for assembly align- 
ment reference. 
(3) Disconnect front-rear propeller shafts at trans- 
fer case. 


( 4) Disconnect speedometer cable at transfer case. 


(5) Place support stand under transmission con- 
verter housing. 


(6) Remove rear crossmember. 


(7) Disconnect parking brake cable at equalizer and 


disconnect exhaust pipe support brackets, if necessary. 


(8) Remove bolts attaching transfer case to trans- 


mission adapter housing and remove transfer case. 


(9) Remove bolts attaching adapter housing to 
transmission and remove adapter housing. 


(10) Rotate transmission output shaft until governor 


weight faces downward (fig. 2C-26). 


OUTPUT 
SHAFT 


'L 


l 


- ~~- 


_ 
_.., ,}..;. 


OUTPUT 
SHAFT 
SUPPORT - 


Fig. 2C-26 
Governor Waight E-Cllp Location 


r 11 l Remove E-clip from weight end of governor 


,·ah·e shaft (fig. 2C-:26l. 


(12l Remove governor val>"e anci shait from governor 


nody \fig. :ZC-27). 


(13) Remove snap ring that retains governor body- 
park gear assembly on output shaft. 


(14) Remove governor body-park gear assembly 
from output shaft. 
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VALVE SHAFT 


E·CLIP 


INNER WEIGHT 


E-CLJP 


FILTER SCREEN 
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Fig. 2C-27 
Governor Valve Assembly 


Disassembly 


(1) Remove large snap' ring from weight end of gov- 


ernor body (fig. 2C-27). 
(2) Remove weight assembly. 


(3) Remove snap ring from governor weight 
assembly. 
(4) Separate inner weight, spring, and outer weight. 
Identify spring with tag. 


(5) If park gear or governor body is to be replaced, 
straighten lock tabs and remove bolts attaching body to 
gear. 


(6) Remove governor filter. 


Cleaning and Inspection 


Thoroughly clean all go>"ernor parts in a suitabie 
cleaning solution but do not use any type of caustic 
cleaning soiution. 
The weights and valves should fall freely in their 
bores when clean and dry. Rough surfaces and burrs 
may be polished using crocus cloth. 
Inspect :he governor weight spring for distortion. Re- 
place the spring, if damaged. 


Clean ti:e filter in solvent and dry it \vith compressed 
air. Replace the filter. if damaged. 


Inspect :he park gear for chipped or worn gear tee:i 


or damaged ring grooves. Replace the gear. if damaged. 


· Check :he bolt torquu on the output shaft support 
attaching oolts. If loose, cross-leakage and loss oi goYe!"- 


nor pressu:·e can occur. 


Assembly 


(1) If 40\·ernor body was separated from park 5e2.!". 
install filter, assemble body and support, and inscail 


attaching oolts finger-tight. 


NOTE: Do not tighten the bolts to specified torque 
until the asse?nbly is installed on the output shaft. 
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(2) Install governor weights and spring inside of 
outer weight and install snap ring. 
(3) Install weight assembly in body. 
( 4) Install snap ring. 


Installation 


(1) Position park gear~governor body assembly on 
output shaft. 
(2) Align governor valve shaft hole in body with 
hole in output shaft and install assembly. 


(3) Install snap ring in governor body. 


(4) Install body-to-gear attaching bolts and tighten 


to 100 inch-pounds (11 Nm) torque. 
(5) Bend ends of lock tabs against bolt heads. 


(6) Install governor valve on valve shaft. 
. 


(7) Insert assembly into body and through governor 


weights. 


(8) Install retaining E-clip. 


(9) Install and tighten adapter housing bolts to 24 
foot-pounds (32 N•m) torque. 


(10) Install transfer case. 


(11) Install rear crossmember. 
(12) Connect speedometer cable. 
(13) Connect exhaust support brackets and brake 


cable, if removed. 
(14) Connect propeller shafts. Align assembly refer- 
ence marks and tighten clamp bolts to 14 foot-pounds 


(19 N•m) torque. 


(15) Adjust gearshift and throttle linkage. 


(16) Lower vehicle. 


(17) Fill transmission with Jeep, Dexron·; or equiva- 


lent transmission fluid. Refer to Fluid Level and Condi- 


tion for refill procedure. 


PARK LOCK COMPONENT REPLACEMENT 


Disassembly 


(1) Remove adapter housing and transfer case as 


outlined in Governor Valve Service. 


(2) Slide shaft out of housing and remove park 


sprag and spring (fig. 2C-25l. 


(3) Remo\·e snap ring and slide reaction plug and 


pin assem bly out of housing. 


(4) To replace park lock control rod, re.fer to Valve 
Body in Out-of-Vehicle Sen ·ice and Overhaul section. 


Inspection 


Check the sprag shaft for scores and for free move- 


ment in the housing and sprag. Check the sprag and 


control rod springs for loss of tension or distortion. 
Check the square lug on the sprag for broken edges. 


Check the lugs on the governor support (park gear) for 


broken edges. Check the knob on the end of the control 


rod for nicks, burrs, and free turning. 


Assembly 


(1) Install reaction plug and pin assembly in hous- 


ing and install snap ring (fig. 2C-28). 
( 


i-999 8 INCHES -a 
C= 
: 
j ... 


SNAP 
RING 


CONTROL 
ROD 


Fig. 2C-28 Pari Lock Components 


60162 


(2) Position sprag and spring in housing and install 


shaft. Be sure square lug on sprag is facing park gear 
and that spring is positioned so it moves sprag away 
from gear. 


(3) Install transfer case and adapter housing as out- 
lined in Governor Valve Service. 


NEUTRAL START AND BACKUP LAMP SWITCH 


The neutral starting section oi the switch is contained 


in the center terminal of the three terminal switch. It 
provides a ground for the starter solenoid circuit 


through the gearshift lever in Park and .Neutral posi- 


tions only. 
The two outside terminals oi the neutral switch are 
for the backup lamp switch circuit (fig. 2C-29). Refer to 


the wiring diagrams at the end of this volume for switch 
circuitry. 


Test and Replacement Procedure 


Neutral Start Circuit 


(1) Remove wiring connector from switch and test 


for continuity ben\·een center :erminal pin and trans- 


mission case. Continuit~: shou '.C: ~ xist only ·.\·he~ trans- 


mission is in Park or :\"eurral. 


(2) If tests show switch :::ay be defective. check 
gearshift linkage adjustment before replacing switch. 


(3) Remove switch from transmission .. .\.llow trans- 
mission fluid to drain into container. 


(4) Move gearshift lever to Park and Neutral posi- 
tions. Inspect switch operating le\·er fingers and manual 


PARK 
CONTACT 


MANUAL LEVER AND 
SWITCH PLUNGER IN 
REVERSE POSITION 


Ag. 2C-29 
Neutral Start and Backup Lamp Switch 
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lever and shaft for proper alignment with switch open- 


ing in case. 


(5) Install switch and switch seal in transmission 


case. Tighten switch to 24 foot-pounds (33 N•m) torque. 


(6) Test switch continuity. 


(7) Correct transmission fluid level as required. Re- 


f er to Fluid Level and Condition for refill procedure. 


Backup lamp Circuit 


(1) Remove wiring connector from switch and test 


or continuity between two outside pins. 


(2) Continuity should exist when transmission is in 
reverse only. 


(3) Continuity should not exist from either pin to 
transmission case in reverse. 


(4) Replace switch if t~.sts prove switch is defective. 


THROTTLE CABLE AND LINKAGE ADJUSTMENT 


Throttle Cable Adjustment-Four-Cylinder Engine 


(1) Remove air cleaner. 


(2) Remove spark plug wire separator from throttle 


cable bracket and move separator and wires aside. 


(3) Raise vehicle. 


(4) Hoid throttle control lever rearward against its 


stop. Use spare spring to hold lever. Hook one end of 
spring to lever and hook opposite end of spring to con- 


venient attachment point. 


(5) Lower vehicle. 
(6) Block choke open and set carburetor linkage 


compieteiy off fast idle cam. 


(7) On four-cylinder vehicles without air condi- 


tioning, turn 
~ gnition key to On position to energize 


throttle stop solenoid. 
(8) Unlock throttle control cable by releasing T- 
shaped cable adjuster clamp (fig. 2C-30). Release clamp 
by lifting upward with small screwdriver. 


AU I umA I I\, I nftni>mllllllUR 
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Fig. 2C-30 
Throttle Cabla/linkage Adlustmant 


(9) Grasp cable outer sheath and move cable and 
sheath forward to remove any cable load on throttle - 
cable bell crank. 


NOTE: The bell crank is part of the carburetor throttle 
linkage. 


(10) Adjust cable by moving cable and sheath rear- 
ward until there is zero lash between plastic cable end 
and bell crank ball. 


(11) When zero lash between cable end and bell crank 


is achieved, lock cable by pressing T-shaped cable ad- 


juster clamp downward until clamp snaps into place. 


(12) Turn ignition off. Install spark plug wires and 
separator, connect throttle stop solenoid on air condi- 
tioned vehicles and install air cleaner. 


(13) Raise vehicle. Remove holding spring from 
transmission throttle control lever and lower vehicle. 


(14) Road test vehicle and check transmission oper- 
ation. Readjust throttle cable. if necessary. 


Throttle Linkage Adjustment-Six-Cylinder Engine 


(1) Disconnect throttle control rod spring at 
carburetor. 


(2) Raise vehicle. 


(3) Use throttle control rod spring to hold transmis- 
sion throttle control lever forward against stop (fig. 2C- 


31). Hook one end oi spring on throttle control lever anc 
other end on throttie linkage oell crank bracket attached 
to·converter housing. 


14) Block choke open and set carburetor throttle oif 
fast idle cam. 


NOTE: On cnrb11rqfnrs or1 11i nvPd 11·ith 11 'hrnttle oper- 


ated solenoid i:alrE. nu11 ':'t' ig11itiu1i :·oc.i,; ·o the OS 


po8ition to enerqize i/1e .:wienvid. The11 'Jpen <iie throttle 
half1cay to allow :hi: .-.nlenoid to loc.Z· ,_wd rerurn the 


carburetor to idle position. 


(5) Loosen retaining bolt on throttle control adjust- 
ing link. Do not remove spring clip and nylon washer. 
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Fig. 2C-31 
Installing Throttle Control Laver Spring 


(6) Pull on end of link to eliminate lash and tighten 
link retaining bolt (fig. 2C-32). 


(7) Remove throttle control rod spring from linkage 


and install it on control rod. 


(8) Lower vehicle. 


Fig. 2C-32 


Throttle Linkage Adjustment-Eight-Cylinder Engine 


(1) Disconnect throttle control rod spring at 
carburetor. 


(2) Raise vehicle. 


(3) Use throttle control rod spring to hold transmis- 
sion throttle valve control lever forward against stop. 
( . 


( 4) Block choke open and set carburetor throttle off ,_ 


fast idle cam. 


NOTE: On carburetors equipped with throttle operated 


solenoid valve, turn ignition lock to ON position to ener- 
gize solenoid. Then open throttle halfway to allow sole- 
noid to lock and return carburetor to idle position. 


(5) Loosen retaining bolt on throttle control rod ad- 
justing link. Remove spring clip and move nylon washer 
to rear of link. 


(6) Push on end of link to eliminate lash and tighten 


link retaining bolt (fig. 2C-33). 


Fig. 2C-33 
Tightening Link Retaining Bolt-Elght-Cyilnder Engine 


(7) Install nylon washer and spring clip (fig. 2C-34). 


(8) Remove throttle control rod spring from linkage 
and install it on rod. 


(9) Lower vehicle. 


Ag. 2C-34 
lnstaillng Nylon Washer and Spring Clip~ 
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Band Adjustments 
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SPECIFICATIONS 


Fluid Levels 


Front Band Turns• . . . . . . . . . . . . . . . . . . . . 
2.5 
Rear Band Tums• . . . . . . . . . . . . . . . . . . . . 
7 


999 


2 
4 


727 


2- Yz 


2 
Fill to "Add One Pint" mark on dipstick. Use Jeep, Dexron, or equiva- 


lent Automatic transmission fluid. 


NOTE: • 904 backed off from 41 in-lbs (5 N.ml; 9991727 models 


backed off from 72 in-lb (8 N.ml. 
NOTE: Check fluid level with gearshift selector lever in N (neutral) 
position and with fluid at normal operating temperature. 


70130 
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Torque Specifications 


Service Set-To Torque• should be used when auembllng components. Service In- Use Recheck Torques should be used for checking a pre-torqued item. 


USA (in-lbsl 
Metric (N · m) 


Cooler Line Fitting .. ..... . . . ... .. .. . .... .. ...... .. ..... . . . ... .. .. . ....... . 


Cooler Line Nut . . . . .... .. ....... . . . .... ... .. ... ....... . . . .. .. .•. .. ...... . 
Converter Drive Plate to Crankshaft Bolts - 4 Cylinder .. . ... .. ......... ... . . ... . 


Converter Drive Plate to Crankshaft Bolts - 6 Cylinder . .. .. .... . ............... . 


Converter Drive Plate to Torque Converter Bolts - 4 Cylinder . . .. . . . . . ...... . ... . 


Converter Drive Plate to Torque Converter Bolts - 6 Cylinder ..... . .... . . . ...... . 


Adapter Housing-to-Transmission Case Bolt. .. . . . .. . ........... . ..... . . .. . .. . 


Governor Body Bolt ... ... ..... . .... .............. . .............. . ... .. .. . 


Front Band Adjusting Screw Locknut .... . . . . . ........ . .... . ........ . ..... . . . 


Kickdown Lever Shaft Plug ......... . ... . .... .. .......... . . . ............ . . . 


Rear Band Adjusting Screw Locknut . . . ... ...... .. .... .. . .................. . 


Neutral Starter Switch . ... ....... . . . . . . . .. .. ....... . . ..... . . .. . ......... . . 


Oil Filler Tube Bracket Bolt . .... . . . ...... . .... .. ......... . ..... . ... . .... . .. . 


Oil Pan Bolt . .. . ... .. . . . ........ . ... . . .. . . . . ... . ... . ... .. .. .. .....••....• 


Oil Pump Housing-to-Transmission Case Bolt .............. .. .... . ........... . 


Output Shaft Support Bolt . .. . .. . . . .. ......... . ........................... . 


Overrunning Clutch Cam Setscrew ... . ..................................... . 


Pressure Test Port Plug ... . .. . ............ . .... . ....... . . ... .. . . . ...... . .. . 


Reaction Shaft Support to Oil Pump Bolt . . . .. . . .. .. ... . .. . . . ............... . . 


Transmission-to-Engine Bolt .................. . ........................... . 


Valve Body Screw .... .. .... . ..... . .... ............................... . .. . 


Valve Body-to-Transmission Case Screw ................................. . .. . 


Service 
Set-To 


Torque 


160 in-lb 


150 in-lb 


58 


105 
40 
26 
24 


100 in-lb 


35 


150 in-lb 


35 
24 


150 in-lb 
150 in-lb 
175 in-lb 


150 in-lb 


40 in-lb 
110 in-lb 


160 in-lb 


28 


35 in-lb 


100 in-lb 


All Torque values given in inch-pounds and Newton-meters with dry fits unless otherwise specified. 


Service 
In-Use 
Recheck 
Torque 


120-200.in-lb 


130-180· in-lb 
50-56 
95-120 
35-40 


22-30 


9-13 


22-30 


Service 
Set-To 
Torque 


18 
17 
79 
142 


54 


35 
33 
11 
47 
17 
47 
33 
17 


17 


20 
17 


4 


12 


18 


38 
4 


11 


OUT-OF-VEHICLE SERVICE 
AND OVERBAUL 


Spaclflcatlons 
Subassembly Overhaul 


Transmission Assembly 


Paga 


2C-68 


2C-37 
2C-o4 


t3) Raise vehicle. 


Transmission Disassembly 
Transmission Installation 


Transmission Removal 


Service 
In-Use 
Recheck 


Torque 


14-23 
15-20 


68-89 


129-163 
47-54 
30-44 


12-18 


30-41 
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Page 
2C-35 
2C-34 
2C-33 


TRANSMISSION REMOVAL 


(1) Disconnect fan shroud, if equipped. 


(4) Remove inspection cover from converter 
housing. 
(2) Disconnect transmission fill tube at upper 
bracket. 


(5) Remove transmission fill tube. 


(6) Remove starter. 
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(7) )lark propeller shafts and axle yokes for assem- 
bly alignment reference. 
(8) Disconnect propeller shafts at transfer case 
yokes. Secure shafts to frame rails with wire. 


(9) On eight-cylinder vehicles, disconnect exhaust 
pipes at exhaust manifolds. 


(10) Drain tr an sf er case lubricant from Cherokee, 


W agoneer and Truck models and disconnect speedom- 
eter cable at transfer case. 
(11) Disconnect gearshift and throttle linkage. 


(12) Disconnect wires at neutral start switch. 
(13) )fark converter drive plate and converter for 


assembly alignment reference. 


(14) Remove bolts attaching converter to drive plate. 
Rotate crankshaft and drive plate using ratchet handle 
and socket on crankshaft front pulley bolt to gain access 


to drive plate bolts. 


(15) Support transmission-transfer case assembly 
using transmission jack. Retain transmission on jack 
with safety chain. 
(16) Remove bolts attaching rear crossmember to 


transmission. 
(17) Remove rear crossmember. 


(18) Lower transmission slightly and disconnect oil 
cooler lines at transmission. 


(19) Remove bolts attaching transmission to engine. 


(20) )fove transmission and converter rearward to 


clear crankshaft. 


(21) Hold converter in position and lower transmis- 
sion assembly until converter housing clears engine. 


(22) Remove transfer case from transmission. 


(23) If necessary, the following items can now be 
serviced: 


•Torque Converter 


•Torque Converter Drive Plate 
•Oil Pump Seal (figs. 2C-35 and 2C-36) 


• Engi::e Core Hole Plugs 
• Engine Oil Galley Plugs 


CAUTION: If the transmission was removed to correct 


a malfirnction that generated sludge or heavy accumula- 


tions of metal particles or fric tion material, the oil 


cooler and cooler lines must be jZushed thoroughly and 


the toro ~ ie conrerter replaced. Do not attempt to flush 


the co 1; i·erter if it is contaminated. Refer to Diag- 


nosis-Test Procedures in this chapter for procedure for 


f lushing 01·l cooler and lines. 


TRANSMISSION INSTALLATION 


<1) Install transfer case on transmission. 


(2) If torque converter was removed, insert Pump 


Aligning Tool J-24033 (Models 904/999) or J-24045 


(Model 727) in pump rotor until rotor drive lugs engage 


slots in tool. 


Fig. 2C-35 
Oil Pump Seal Removal 


Fig. 2C-36 
Oil Pump Saal lnstallatlon 


(3) Rotate tool until drilled hole in tool is vertical 


and remove tool. 


(4) Rotate converter until pump driYe slots in con- 


verter hub are \·ertical and carefully insert converter 


hub into pump. Be sure drive !ugs of purr:~ inner rotor 
are properly engaged in drive slots of conYerter hub. 


(5) Raise transmission and align conYerter with 
drive plate. Refer to assembly alignment marks. 


( 6) Nlove transmission fon\·ard. 


(7) Raise, lower or tilt transmission :o :ilign con- 


\·erter housing piiot holes \vith dowels in engine. 


(8) Install two converter housing lower attaching 


bolts and tighten bolts to pull housing to engine. 


(9) Install drive plate-to-com·erter attac:iing bolts. 
(10) Install remaining com·erter housing-to-engine 
attaching bolts. Tighten all boits to 28 foot-pounds (38 
N•!TI) torque. 


(11) Connect oil cooler lines. 


(12) Install rear support cushion on transmission. 
(13) Raise transmission and install rear cross- 
ember. 


(14) Remove transmission jack. 
(15) Install speedometer cable. 


(16) Install inspection cover. 


(17) Install exhaust pipes and support brackets, if 


removed. 


(18) Install starter. 
(19) Connect wires to neutral switch. 


(20) Connect gearshift and throttle linkage. 


(21) Install propeller shafts. Refer to alignment 
marks made during removal 


(22) Connect front exhaust pipes and catalytic con- 


verter support bracket bolts, if removed. 


(23) Fill transfer case to correct level with specified 


lubricant. 
(24) Lower vehicle. 
(25) Fill transmission to correct level as described in 
Fluid Level and Condition. 


(26) Adjust gearshift linkage. 


(27) Road test to check transmission operation. 


TRANSMISSION DISASSEMBLY 


CAUTION: Cleanliness du·ring disassembly and as- 


st?mbly is necessary to avoid a further malfunction after 
assembly. Before removing any of the transmission sub- 
assem blies. plug all openings and thoroughly clean the 


trm1smissio11 exterior. Steam cleaning equipment is 
preferable J(Jr this purpose. During disassembly, clean 


all parts in ci suitable soh:ent and dry each part using 


compressed air. Do not use cloth or paper towels to dry 


any parts after cleaning, use compressed air only. 


End Play Measurement 


NOTE: .lleasurino end play before disassembly will in- 


dicate 'l'hether a thrust 1casher change is· required and 


,.;a1·e time rd ussembly. 


( lJ :\fount transmission in Holding Fixture J-2-1026 


(fig. 2C-:37l. 
~ 


f2l Remove one pump attaching bolt and thread 


Dial Indicator Support Rod J-5864 into bolt hole. 


(3) Attach Diai IndicatorJ-8001 to rod. 


1-i l Position indicator stYlus against forward end of 


input shaft (fig. 2C-:)Sl. 
· 
- 


r 5) :Yiove input shait rearward and set dial indicator 
at zero. 


(6) Pull input shaft forward to obtain end play 
reading. 


(7) Record reading for assembly reference. 


(8) Remove dial indicator and rod. 
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Fig. 2C-37 
Transmission Holding Fixture 


Oil Pan 


Remove pan attaching bolts and remove oil pan and 
gasket. Be sure that any dirt which remained around 
bolts does not fall into transmission. 


. 
I 
- 
, 


41796 


Fig. 2C-38 
Measuring End Play 
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Valve Body 


(1) Loosen clamp bolts and remove throttle and 
gear selector levers from shafts. 


(2) Remove neutral start switch. 
(3) Remove valve body attaching screws. 
(4) Remove valve body. Lift valve body from case 
and pull park lock rod forward out of case at same time. 


NOTE: If necessary, rotate the output shaft to allow 
the park lock rod to clear the sprag. 


(5) Mount valve body on Support Stand J-24043. 


Accumulator Piston and Spring 


(1) Remove spring from piston. 


(2) Identify spring with tag for assembly reference. 
(3) Remove piston from case. 


Governor and Support 


(1) Remove E-clip from weight end of governor 
valve (fig. 2C-26). 
(2) Remove valve and shaft from governor body. 
(3) Rotate output shaft until governor weight faces 
downward. 


(4) Remove snap ring retaining governor on output 
shaft. 
(5) Remove governor body and park gear from out- 
put shaft. 


011 Pump and Reaction Shaft Support 


(1) Tighten front band adjusting screw until band is 


tight around front clutch retainer. This prevents front 
clutch assembly from coming out with pump and dam- 
aging clutch discs. 


(2) Remove oil pump attaching bolts. 


(3) Install Slide Hammer Tool J-6585-1 on Slide 
Hammer Bolts Tool J-7004-3 (fig. 2C-39). 
(4) Thread bolts into holes in oil pump housing 
flange. 


(5) Bump outward evenly with slide hammers to 
remove pump and reaction shaft support. 


Front Band and Front Clutch 


(1) Loosen front band adjusting screw and remove 
band strut and band. 


(2) Remove front clutch assembly. 


Input Shaft and Rear Clutch 


(1) Remove input shaft and rear clutch assembly by 
grasping input shaft and pulling assembly straight out 
of case. 


NOTE: Do not lose the thrust washer located between 
the rear end of the input shaft and the front end of the 
output shaft. 


Fig. 2C-39 
OU Pump Removal 


Output Shaft-Planetary Gears 


(1) Carefully remove driving shell and output shaft 
assembly. 


-~ 
CAUTION: Be very careful to protect the machined 
(. 


surfaces on the output shaft during removaL 


Rear Band and Drum 


(1) Pull drum forward and out of case. 


(2) Loosen band adjusting screw. 


(3) Thread 1/ 4-inch ( 6 mm) bolt into actuating lever 
pivot pin. 
(4) Grip bolt with pliers and remove pivot pin. 
(5) Remove lever, linkage and band. 


Overrunning Clutch 


Carefully remove clutch hub, rollers, springs and 
store parts where they will not be lost or damaged. 


Front Servo 


(i) Remove front servo pressure port plug. 


(2) Compress servo piston rod guide until it bottoms 


in case bore. 


(3) Insert No. 2 Phillips screwdriver into pressure 


port (fig. 2C-40). 


(4 ) Slowly release rod guide against screwdriver 


(fig. 2G40). 


(5 ) Remove servo retaining snap ring. 


-.' (6 ) Compress rod guide and remove screwdriver. 
(7 ) Slowly release rod guide and remove rod guide, 
springs and piston rod. 


( 


I 


i 


-·--- 


Fig. 2C-40 
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CAUTION: Do not grasp the rod with pliers to remove 


it. If the rod sticks in the case, tap it gently to release it. 


(8) Identify servo spring(s) with tag(s) for assembly 


reference. 


( 9 l Remove servo piston. 


Rear Servo 


( 1 J Compress piston spring and remove snap ring 


(fig. 2.C--rn. 
\2.J Remove spring retainer, spring, piston and plug 


assembly. Identify spring with tag for assembly 
reference. 


SUBASSEMBLY OVERHAUL 


Valve Body 


Disassembly 


CACTION: Do 1wt clamp Clll !J µurt uf the rnh-e body ur 


tra11.-;fer plate i11 a c·ise . .-1.ny slight distortion oj the body 


or piu te 1cill cause sticking ·mires or excessive leakage or 


both. When removino and installi'llg m i'ves or plugs. 
slide them in or out rnry carefi1ll1;. Do not use force to 
remoi-e or install i:afres. 


(1) Mount valve body on Repair Stand Tool J-24043. 
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Fig. 2C-41 
Rear Servo Spring and Snap Ring Removal 


NOTE: When disassembling the valve body, identify 


all ·11alve springs with a tag for assembly reference. 


(2) Remove oil filter attaching screws and oil filter 


(fig. 2C-12). 


NOTE: Oil filter screivs are longer than transfer plate 


screws. 


(3) Remove screws attaching lockup module to 


valve body <fig. 2C--13). 


(-!) Slide lockup module oil tube out of valYe body 


and remove tube and module as an assembly. 
(5) Remove end plate from module. 


(6) Remove lockup vah·e and spring. 


(7) Remove fail-safe valve and spring. 


NOTE: Tag springs a11d rnfres fo r reasse:niJly 
ref ere 11ce. 


(8) Remove upper and lower screws f rom spri:ig 


retainer and adjustment screw bracket (fig. 2C--W. Hoid 


spring retainer firm ly against spring force while rer:lo\·- 


ing last screw. 


19) Remove spring :-etai::er, line and throttle ~ r es ­ 


sure adjusting scre,,·s. Do ::ot disturb sc:-ew ser::::gs . 
Remove line pressure and torque converter ,·ah·e reg-J- 


lator springs. Tag springs for assembly reference. 


tlOl Remove line pressure regulator and torque con- 
verter control valves (fig. 2C--1-!). 


(11) Remove transfer plate 2>sembly retaining 


screws and remove transfer plate assembly. 


ZC-38 
AUTOMATIC TRANSMISSION 


Fig. 2C-42 
011 Fiiter Removal 


(12) Remove screws attaching separator plate to 


transfer plate .and separate these parts (fig. 2C-45). 


(13) Remove rear clutch check ball from transfer 
plate and remove pressure regulator valve screen from 
separator plate. 


(14) Remove check balls and spring from valve body 


(fig. 2C-46). Tag spring for assembly identification. 


(15) Turn valve body over and remove shuttle valve 
cover plate (fig. 2C-47). 
(16) Remove governor plug end plate (fig. 2C-48), 


shuttle valve throttle plug and spring, and 1-2. and 2-3 
shift valve governor plugs. 


(17) Remove shuttle valve E-clip, shuttle valve sec- 
ondary spring, spring guides, and shuttle valve. 


(18) Install Detent Ball Retainer Tool J-24044 around 
detent ball casing (fig. 2G49). 


(19) Remove E-clip, washer, and seal from throttle 


valve lever shaft (fig. 2C-48). 


(20) Remove burrs on shaft with crocus cloth. 


(21) Slide manual lever assembly off throttle lever 
shaft and remove throttle lever assembly. 


(22) Remove E-clip and park control rod from man- 
ual lever. 


CAUTION: The detent ball retainer tool is holding the 
ball under spring pessure. Shield the ball casing area 


with one hand before removing the retainer tool and 


detent ball. 


(23) Remove retainer tool, detent ball, and spring. 
Tag spring for assembly reference. 


(24) Remove manual valve. 


(25) Remove kickdown detent, kickdown valve, 
throttle valve spring, and throttle valve (fig. 2C-48). Tag 
spring for assembly reference. 


(26) Remove line pressure regulator valve end plate 


(fig. 2C-50). 


(27) Remove sleeve, line pressure regulator valve 


plug, and throttle pressure regulator valve plug. 


( ' " 


' 


( 
(28) On model 999, remove downshift valve housing 
end plate. 
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Fig. ZC-45 
Transfer Plata Assembly 
Ag. ZC-46 
Check Ball location 
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Ag. 2C-49 Installing Datant Ball Retaining Tool 
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Fig. 2C-48 Shuttle Valve and Governor Plugr 
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(29) On model 727 only, remove downshift valve 
housing, remove throttle plug from downshift valve re- 
tainer, and remove spring, and limit valve from housing 


(fig. 2C-50). Tag spring for assembly reference. 


(30) Remove 1-2 shift control valve and spring, 1-2 
shift valve and spring, and 2-3 shift valve and spring. 
Tag all springs for assembly reference. 


Cleaning and Inspection 


Thoroughly wash and air dry all parts. · 


Do not use any type oi caustic cleaning solution. Be 
sure all passages are clean and free from obstructions. 


Clean the regulator filter in solvent and air dry. Re- 
place the filter, if damaged. 
Inspect the manual and throttle valve levers and 
shafts for being bent, worn or excessively loose. If a 


lever is loose on a shaft. it may be repaired by silver 


soldering or by replacing the lever and shaft assembly. 
If a lever or shaft is bent, replace the assembly. 
Inspect all mating surfaces for burrs, nicks and 
scratches. Remove minor irregularities using crocus 
cloth and very light pressure. 
Use a straightedge and inspect all mating surfaces for 
warpage or distortion. Very slight warpage or distortion 


may be corrected by abrading the surface on a sheet of 
crocus cloth. Position the cloth on a surface plate or flat 
piece of glass and use very light pressure. 
Be sure all metering holes in the separator plate and 


valve body are open. Use a penlight to inspect the bores 


in the valve body for corrosion, scores, burrs, scratches, 
pits. and other irregularities. 


Inspect all valve springs for distortion or collapsed 
coils. 


Inspect all valves and plugs for burrs, nicks, and 


scores. Remove slight irregularities using crocus cloth 
but do not round off the sharp edges. The sharpness of 


these edges is vitally important because it prevents for- 


eign matter from lodging benveen the valve and the 


body bore. 


Inspect all valves and plugs for freedom of operation 


in the valve body bores. When the bores, valves, and 


plugs are clean and dry, the \'alves and plugs fall freeiy 


in the bores. Make sure the orifice into the 1-2 shift 
control bore in the valve body is open (fig. 2C-44). VerE:; 
this by inserting a 1132-inch (.i9 mm) diameter ·dr::I 


through the orifice and into the 1-2 shift control bore. 


NOTE: A valve body that functioned properly when 
the vehicle was new will operate correctly after clean- 


ing, reconditioning, assembly, and adjustment if: 


'"'WI VlllO I IU I 11n111v1n1UUIUl"I 


• all mating surfaces are flat. 


• bores. plugs, and valves are smooth. 


• meter·ing holes are open. 


• springs are not damaged. 
• valves and plugs slide freely in their bores. 
There is 110 need to replace a valve body unless it is 


damaged in handling. 


Assembly 


(1) Install 1-2 and 2-3 shift valves and springs, and 


1-2 shift control valve and spring in valve body (fig. 2C- 
50). 


(2) On model 727, assemble and install downshift 


housing assembly in following sequence: 


(a) Install limit valve and spring. 


(b) Slide spring retainer into groove. 


(c) Insert throttle plug in bore. 


(d) Position downshift housing end plate in 


housing and insert retaining screws. 


(e) Position downshift housing assembly 
against shift valve springs. Be sure all springs are in 
proper alignment. Install and tighten retaining screws 


to 35 inch-pounds (4 N•m) torque. 


(3) Install throttle valve, valve spring, kickdown 


valve and detent (fig. 2C-44). 
(4) Install manual valve. 
(5) Insert detent ball and spring in valve body. In- 


stall Retainer Tool J-24044 around detent ball casing to 


retain ball and spring (fig. 2C-49). 


(6) Install throttle lever assembly (fig. 2C-44). 


(7) Install manual lever assembly on throttle lever 


shaft. Position manual lever assembly so it engages 
manual valve and detent ball. 


(8) Install seal, washer, and E-clip on throttle lever 
shaft. 


(9) Remove detent ball retainer tool. 


(10) Install 1-2. and 2-3 shift valve governor plugs 


(fig. 2C-48i. 
(11) Install shuttle valve, primary spring and 


throttle plug. 


(12) Install governor plug end plate and tighten 
screws to 35 inch-pounds (-1 N•m) torque. 
113) Install spring guides, shuttle valve secondary 


sprin(5, and E-clip. 
(1-1) Install shuttle \'ah·e cover plate (fig. 2C-55) and 


tighten screws to 35 inch-pounds (4 N•m) torque. 


f 15) Install check balls and spring in vah'e body (fig. 


:ZC-46). 


(16 ) Install rear clutch check ball in transfer plate 


and install pressure regulator valve screen in separator 


plate ffig. :ZC-44). 


( 17) Position separator plate on transfer plate and 


stiffener plate on separator plate. 


( 18) Install stiffener and separator plate-to-transfer 
plate retaining screws. Tighten screws to 35 inch-pounds 


(.! N•m) torque. 


(19) Position transfer plate assembly on valve body 


and install retaining screws finger-tight. 


NOTE: Before tightening retaining screws be sure the (. 


pressure regulator filter screen and 318-inch (10 ;nm) 
.. 


diameter check ball are properly aligned. 


(20) Starting at center and working outward, tighten 


transfer plate assembly retaining screws to 35 inch- 


pounds (4 N•m) torque. 


(21) Install line pressure adjusting screw assembly 
on spring retainer bracket and position on valve body. 


(22) Attach bracket to side of valve body and tighten 


retaining screws only after starting both the top and 
bottom bracket screws. Tighten screws to 35 inc!i- 


pounds (4 N•m) torque. 


NOTE: When installing retainer and bracket, be sure 
all parts are properly aligned before tightening the 


screws. 


(2.3) Install E-clip and park control rod on manual 
lever assembly. 


(24) Install oil filter. 


(25) Measure throttle and line pressure settings. Re- 


fer to In-Vehicle Service and Adjustment-Va!..-.·e 
Body-Hydraulic Control Pressure Adjustments. Cor- 
rect settings as required. 


NOTE: If pressures were .satisfactor?J before dis- 


assembly, do not change line or throttle pressure adjust- 
ing screw settings. 


Accumulator Piston and Spring-Inspection 


Inspect the piston for nicks, burrs, scores, and wear. 


Be sure the rings turn freely in the piston grooves. 
Inspect the case bore for scores or other damage. 


Inspect the spring for cracks or distortion. Replace 
damaged or worn parts. 


Adapter Housing Bearing and Seal Replacement 


(1) Remove seal from extension housing using 
screwdriver or punch. 


(2) Remove snap rings and remove bearing fror:: 


housing. 


(3) Install replacement bearing in housing and ir:- 
stall snap rings. 


(4) Install replacement seal in housing. Seat sea. 
flush with edge of seal bore in housing. 


Park Lock Sprag 


Disassembly 


(1) Remove pivot shaft from adapter housing (fig. 
2C-28). 
(2) Remove park sprag and spring. 


(3) Remove snap ring and reaction plug and pin 
assembly from housing. 


Inspection 


Inspect the pivot shaft for scores and free movement 
in the housing and sprag. Inspect the control rod and 
sprag springs for distortion and loss of tension. Inspect 
the sprag and gear for cracks and broken edges on the 
engagement lugs. Inspect the knob at the end of the 
control rod for excessive wear, nicks, burrs, and free 
turning. 
If necessary, replace the park gear as outlined under 
Governor and Support~Disassembly and Assembly. 


Assembly 


(1) Install reaction plug and pin assembly in hous- 
ing and install snap ring. 


(2) Install sprag and spring in housing. 


, .. .,!' 


NOTE: The square lug on the sprag must face the park 
gear. 


(3) Position spring so it moves sprag away from 
gear. 
( 4) Install pivot pin. 


Governor· 


Disassembly 


(1) Remove large snap ring from weight end of gov- 
ernor bodi (fig. 2C-27). 


(2 ) Remove weight assembly. 


(3 ) Remove snap ring from governor weight 
assembly. 
( 4 ) Separate inner weight, spring, and outer weight. 


NOTE: If park gear or governor body are to be re- 
placed. straighten the lock tabs and remove the four 


attaching bolts. 


Inspection 


Thoroughly clean and dry all governor parts and 


check for free movement. Do not use a caustic cleaning 


solution. 
The '.vei15hts and valve should fall freely in their bores 


when clean and dry. Rough surfaces and burrs may be 
polished with crocus cloth. 
Inspect the governor weight spring for distortion. 
Inspect the park gear and governor support for 


chipped or worn gear teeth and damaged ring grooves. 
Clean the filter in solvent and air dry. Replace it if 
damaged or defective. 
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(1) If governor body was separated from park gear, 


assemble parts and install attaching bolts finger-tight. 


NOTE: The bolts must not be tightened to specified 


torque until the assembly is installed on the output 


shaft. 


(2) Install governor weights and spring in outer 
weight, and install snap ring. 


(3) Install weight assembly into body. 
(4) Install snap ring. 


011 Pump and Reaction Shaft Support-Model 904/999 


Disassembly 


(1) Remove bolts attaching pump to support and 
remove support. 


(2) Mark pump rotors with chalk for assembly- 
reference. 


(3) Remove rotors (fig. 2C-51). 
( 4) Remove 0-ring seal using blunt punch. 


(5) Remove front clutch seal rings from support. 


Inspection 


Inspect the front clutch seal ring grooves for burrs. 
nicks, or cracked edges. Inspect the front clutch re- 
tainer-to-reaction shaft support thrust washer for wear. 
The washer should be 0.043 to 0.045 inch (1.09 to 1.1.J 


mm) thick. Inspect all machined surfaces on the pump 
housing and support for nicks and ourrs. Inspect the 
pump body and reaction shaft support bushings for 


wear and scores. Inspect the pump rornrs for scores or 


pits. 
Install the pump rotors in the pump body. Place a 


straightedge across the rotor faces and pump body. Us- 


ing a feeler gauge, measure the clearance between the 


straightedge and pump rotors. Clearance limits are 
0.001 ta 0.003 inch (0.02 to 0.07 mm) (fig. 2C-52). 
Position the inner and outer rotors so that the cente!' 


of one tooth on each rotor is aligned. :Yleasure the clear- 
ance bet\veen the tips of the teeth. ::Ylake four measure- 


ments. Rotate the inner rotor approximately 1/-1 tur7' 
(90° J between measurements. Rotor tip clearance should 


be 0.005 to 0.010 inch (0.13 to 0.25 mml (View . ..\.., fig. :ZC- 
53). 


Measure the clearance bei:ween the outer surface oi 
the outer rotor and the pump bore. The clearance shouid 


be 0.004 to 0.008 inch (0.10 :o 0.20 mm l (View B. fig. 2(- 
49). 


Pump Bushing Replacement 


(1) Position pump housing, with reaction shaft sup- 
port mating surface facing downward, on flat, level 


surface. 


2C-44 
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011 Pump Auembly-Models 904/999 


(2) Remove bushing using Remover and Installer 
Tool J-24049 and Driver Handle J-8092 (fig. 2C-54). 


NOTE: Be careful to keep the tool straight in the bore 
during removal. 
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Fig. 2C-52 
Measuring Pump Rotor End Clmanca-Modal 904/999 


(3) Position replacement bushing on Installer Tool 


J-24049. 


( 4) Turn pump housing over and install bushing 


straight '.nto housing until edge of bushing is flush with 
bore (fig. 2C-55). 


(5) Stake bushing in two places (to retain it) using 
blunt punch (fig. 2C-56). 


(6) use knife, with narrow blade only, tcr remove 
burrs or high points at stake points (fig. 2C-56). Do not 


use file or other tool that will remove more metal than is 
necessary. 


Ruction Shaft Bushing Replacamllt 


NOTE: If the reaction shaft bushing requires rep!JU:e- 
ment, be sure to inspect the support for wear at the 


input shaft and rear clutch retainer seal ring lands. If 


the lands are worn or grooved, replace the entire su'JlPOrl; 
assembly. 


CAUTION: Do not clamp any part of the reaction 
shaft or support in a vise. 


(1) Thread Bushing Remover Tool J-24036 straight" 


into bushing as far as possible by hand (fig. 2C-57). 


(2) Using wrench, thread remover tool into bushing 


three or four additional turns to fully engage threads oi 


tool in bushing. 


(3) Install Slide Hammer Tools J-7004-3 and J-6585- 
1 in remover tool (fig. 2C-57). 


(4) Bump outward with slide hammers to remove 
bushing. 


(5) Clean 
chips from 
reaction shaft support 


assembly. 


(6) Grip old bushing with pliers and remove it from. 


Tool J-24036. 


CAUTION: Be sure to protect the remover tool threads 
when using the tool. 
-...._ 


(7) Thread Bushing Installer Tool J-24032 onto 
Driver Handle J-8092 (fig. 2C-58). 


/ 
( 
FEELER 
GAUGE 


FEELER 
GAUGE 
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VIEWS 


Fig. 2C-53 
Me11urfng Rotor Cl11nnce-Model 904/999 


(8) Position replacement bushing on installer tool 


and install bushing straight into shaft bore until tool 


bottoms (fig. 2C-58). 


(9) Clean reaction shaft support thoroughly after 
bushing installation. 


Assembly 


(1) Position pump housing on smooth flat surface 


and install pump rotors. 


NOTE: Neu; rotors may be installed with either face 
up. Used rotors must be installed as removed. Refer to 


reference chalk marks made during disassembly. 
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Fig. 2C-54 
Pump Bushing Remonl-Model 904/999 
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Fig. 2C-55 
Pump Bushing Installation-Models 904/999 


(2) Align and install reaction shaft support on 


pump housing and finger-tighten attaching bolt. 


(3) Insert two Slide Hammers J-6585-1 and Bolts J- 
7004-3. from back to front, into threaded reaction shait 
support holes (fig. 2C-59). Bolts should be threaded into 


support until ends of bolts are 1/16-inch (1.6 mm) below 
front machined surface of pump housing. 


(4) Install one Pilot Stud Tool J-3387-2 into case 
pump opening (fig. 2C-60). 


2C-46 
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Fig. 2C-56 
Staking 011 Pump Bushing 
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Fig. 2C-57 
RHctlon Shaft Bushing Removal-Models 904/999 


(5) Install pump assembly backward into case 
opening. Tap pump gently to seat it in case. 


(6) Tighten bolts attaching reaction shaft support 


to pump housing to 160 inch-pounds (19 N•m) torque. 


(7) Remove pump and reaction shaft support as- 


sembly from case. 


(8) Remove slide hammer tools from pump. 


(9) Position oil seal in pump housing with seal lip 


facing inward. 


(1 0) Install seal using Installer Tool J-9617. Install 


seal into housing until tool bottoms. 


Disassembly 


(1) Remove pump-to-support attaching bolts and 
remove support from pump (fig. 2C-61). 


(2) Mark rotors with chalk for assembly alignment 


reference. 
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Fig. 2C-58 
Reaction Shaft Bushing Installation-Model 904/999 
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Fig. 2C-59 
Installing Slide Hammar Bolts 


(3) Remove rotors 


(4) Remove 0-ring seal. 


(5) Remove 0-ring seal from pump body flange. 


(6) Remove front oil seal using blunt punch. 


(7) Remove front clutch seal rings from support. 


j''" 


\_ 


( 


Ag. 2C-60 
Pump Allgnment-Model 904/999 
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AUTOMATIC TRANSMISSION 
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Oil Pump and Reaction Shaft Support-Model 727 


Inspection 


Inspect the front clutch seal ring grooves for burrs. 
nicks, or cracked edges. Inspect all machined surfaces on 


the pump housing for nicks and burrs. Inspect the pump 
body and reaction shaft support bushings for wear and 
scores. Inspect the pump rotors for scores and pits. 
Install the pump rotors in the pump body. Position a 
straightedge across the rotor faces and pump body and 
use a feel er gauge to measure the clearance between the 


straightedge and rotors. Clearance limits are 0.001 to 


0.003 inch (0.02 to 0.07 mm) (fig. 2C-62). 


Position the inner and outer rotors so that the center 


of one tooth on each rotor is aligned and measure che 


clearance between the tips of the teeth. ::\fake four meas- - 
urements. Rotate the inner rotor approximately 1/-l 


turn (90°) between measurements. Rotor tip clearance 
should be 0.005 to 0.010 inch (0.13 to 0.20 mm) (View A. 
fig. 2C-63). 
. 


Measure the clearance between the outer surface of 


the outer rotor and the pump bore. Clearance should be 
0.004 to 0.008 inch (0.10 to 0.20 mm) (View B, fig. 2C-63). 
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(SELECTIVE) 


SEAL RINGS 
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Fig. 2C-61 
Oil Pump Asaembly-Model 727 
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Fig. 2C-6Z. Measuring Rotor End Clearance-Model 727 


Pump Bushing Replacement 


(1) Place pump housing, with reaction shaft sup- 
port mating surface facing downward, on flat, level 


surface. 


(2) Remove bushing using Remover/Installer Tool 


J-24055 and Driver Handle J-8092 (fig. 2C-64). 


(3) Install replacement bushing on Remover/ 


Installer Tool J-24055 (fig. 2C-65). 


(4) Turn pump housing over and install bushing 


straight into housing until edge of bushing is flush with 
bore. 


(5) Stake bushing in two places to retain it using 


blunt punch (fig. 2C-56). 


(6) Cse knife, with narrow blade only, to remove 


burrs or hi~h spots at stake points. 


NOTE: Do not use a file or similar tool that might 


remm·e more metal tha11 is necessar11. 


(7) Clean pump housing thoroughly after bushing 


installation. 


Reaction Shaft Bushing Replacement 


NOTE: If the reaction shaft bushing requires replace- 


ment. a/,.,o inspect the 8haft and support bore for wear 
r.:rrused by the input shaft seal 11:11g lands. If the bore is 


11·or"'l1 or .r;moL'ed. replace the entire support assembly. 


CAUTION: Do not clamp a11y part of the reaction 
. -;haft or support in a vise. 


(8) Thread Bushing Remover Tool J-24037 into 
bushing as far as possible by hand (fig. 2C-66). 


(9) Using wrench, thread remover tool into bushing 


three to four additional turns to fully engage threads of 


tool in bushing. 


VIEWA 


FEELER GAUGE 


TIP CLEARANCE 0.005 TO 0.010 INCH 


VIEWB 
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,:..W ~ 
- ~ ?_-- 


-'*'"-:""· . .;;; 


SIDE CLEARANCE 0.004 TO 0.008 INCH 


Fig. 2C-63 
Measuring Rotor Clearance-Modal 727 


!View A and View BJ 


41825 


(10) Install Slide Hammer Bolts Tool J-700-!-3 anci J - 


6585-1 into remover tool (fig. :2C-66). Bump out\\·ard 


with slide hammers to remove bushing . 


(11) Thoroughly clean reaction shaft support assem- 
bly after bushing removal. 


;.c.;. . 
t . 


(12) Grip old bushing with pliers and remove it from 
\ 


Tool J-24037. 


NOTE: Be sure to protect the threads on the remover 
tool when using the tool. 
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Pump Bushing Removal-Modal 727 
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Fig. 2C-65 
Pump Bushing lnstallatlon-Modal 727 


(13) Thread Bushing Installer Tool J-24038 onto 
river Handle J-8092 (fig. 2C-67). 


(14) Position replacement bushing on installer tool 
and install bushing straight into shaft bore until tool 
bottoms. 
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Fig. 2C-66 
Reaction Shaft Bushing Removal-Modal 727 


Assembly 


(1) Install pump rotors in housing. 


(2) Install reaction shaft support and tighten at- 


taching bolts to 160 inch-pounds (18 N•rn) torque. 


(3) Install 0-ring seal around pump housing flange. 


(4) Install oil seal pump housing with seal lip facing 


inward. 
(5) Install oil seal on Installer Tool J-21005. Install 


seal straight into housing until tool bottoms. 


(6) Thoroughly clean reaction shaft support 


assembly. 


Front Clutch-Modal 904/999 


Disassembly 


(1) Remove large waved snap ring which secures 
pressure plate in clutch retainer (fig. 2C-68). 


(2) Install Spring Compressor Tool J-5886-01 over 
piston spring retainer (fig. 2C-69). 


(3) Compress piston springs and remove snap ring. 


( 4) Release compressor tool slowly until spring re- 


tainer is free of hub. 
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Fig. 2C-87 
Reaction Shaft Bushl,!lg lnstallatlon-Modlf 727 


NOTE: When releasing the compressor tool, do not al- 


low the spring retainer to stick or bind in the snap ring 


groove. 


(5) Remove tool, retainer and spring. 


(6) Turn clutch retainer over and bump on wood 
block to dislodge and remove piston. 


(7) Remove seal rings from piston and clutch re- 


tainer hub. 


Inspection 


Inspect the friction material on all driving discs. Re- 
place discs that are charred, glazed, heavily pitted, flak- 


ing or if the friction material can be scraped off easily. 


Inspect the steel plates and pressure plate surfaces for 
overheating, scoring, and for damaged driving lugs. Re- 


place any worn, damaged parts. 
Inspect the steel plate lug grooves in the clutch re- 


tainer for smooth surfaces. The plates must slide freely 
in the grooves. 


Inspect the band application surface on the clutch 


retainer for nicks and scores. Light scratches and nicks 
can be removed with crocus cloth. 


Inspect the ball check i"n the clutch retainer: The ball 
should move freely in its cage. 


PISTON SEAL (INNER) 


PISTON RETAINER 
ASSEMBL y 
SNAP RING 


\ 
SPRING 


SNAP RING 
(WAVED) 


Pl~ON I ~\l 


PISTON SEAL (OUTER) 


SPRING 
RETAINER 


CLUTCH PLATES 


PRESSURE 
PLATE 


41804 


Fig. 2C-88 
Front Clutch Assembly-Model 904/999 
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Fig. 2C-89 
Front Clutch Snap Ring Ramoval/lnstallatlon- 
Modal 904/999 


Inspect the seal ring surfaces inside the clutch re- 
tainer for nicks or deep scratches. Light scratches will 
not interfere with sealing of the rings. Inspect the clutch 
retainer bushing for scores and wear and inspect the 


inner bore surface for wear and inspect the inner bor~ 
surface for wear from the reaction shaft support seal 


rings and lands. 


( 


Inspect the inside of the piston bore for score marks. : 


Remove light scores with crocus cloth. Inspect the seal \ 


ring grooves for nicks and burrs. Inspect the piston 
spring, retainer, and snap ring for distortion. 


Retainer Bushing Replacement 


(1) Place clutch retainer, with open end facing 
own, on a clean, smooth surface. 


(2) Insert Bushing Remover/ Installer Tool J-24064 


in bushing (fig. 2C-70). 
(3) Install Driver Handle J-8092 in remover tool and 
drive bushing straight down and out of retainer bore. 


(4) Position clutch retainer so open end faces 
upward. 


(5) Install replacement bushing on tool and install 
bushing straight into retainer bore until bushing is flush 
with base of bore chamfer (fig. 2C-71). 
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Fig. 2C-70 
Clutch Retainer Bushing RemoVll-Model 904/999 


Assembly 


(1) Lubricate inner seal with petroleum jelly and 


install seal on hub of clutch retainer. 


NOTE: Be sure the seal lip is facing into the piston bore 


and that the seal is properly seated in the retainer 
groove. 


(2) Lubricate outer seal with petroleum jelly and 
install it on clutch piston so seal lip faces into piston 
bore. 


(3) Install piston assembly in retainer using a twist- 


ing motion to seat piston at bottom of bore. 


( 4) Install spring on piston hub and spring retainer. 


(5) Install snap ring over spring. 


(6) Install Spring Compressor Tool J-5886--01 over 
retainer assembly. 
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Ag. 2C-71 
Clutch Retainer Bushing lnst1ll1tlon-Mod1I 904/999 


(7) Compress spring and seat snap ring in clutch 
hub groove. 


(8) Remove compressor tool. 


(9) Lubricate clutch plates and discs with transmis- 
sion fluid. 


(10) Install one steel plate followed by a lined plate 
until proper number of plates are installed. 


(11) Install pressure plate and waved snap ring. 


NOTE: Be sure snap ring is completely seated m 
groove. 


(12) Measure clutch pack clearance using feeler 
gauge. 


(13) Insert gauge benveen pressure plate and snap 
ring (fig. 2C-72). Refer to Clutch Plate Clearance in 
Specifications for tolerances. 


(14) If clutch plate clearance is not within specifica- 
tions, disassemble clutch pack and measure thickness oi 
line plate, steel plates and pressure plate. Thickness 
should be as follows: 
Lined Plate . .. . .. .. 0.083 to 0.088 inch (2.11 to 2.24 mm) 
Steel Plate ... . . .. . . 0.066 to 0.071 inch (l.68 to 1.80 mm) 
Pressure Plate . .. . . 0.214 to 0.218 inch (5.44 to 5.54 mm) 


Any component not meeting the listed thickness speci- 
fication must be replaced in order to obtain the correct 
clutch pack clearance. 
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Fig. 2C-72 
Measuring Front Clutch Pack Clearance 


Front Clutch-Model 727 


Disassembly 


(1) Remove large waved snap ring that retains pres- 


sure plate in clutch piston retainer (fig. 2C-73). 
(2) Remove pressure plate and clutch plates. 


PISTON 
RETAINER ASSEMBLY 
\ 


SPRINGS 


PISTON 
SEAL (OUTER) 


(3) Install Compressor Tool J-24042 over piston 
spring retainer (fig. 2C-74). 
(4) Compress springs and remove snap ring. 
(-._ -"- 


(5) Slowly release compressor tool until spring re- 


tainer is free of hub. 


NOTE: Do not allow the spring retainer to stick or bind 
in the snap ring groove. 


(6) Remove compressor tool, retainer and springs. 


(7) Turn clutch retainer over and bump on wood 
block to dislodge and remove piston. 


(8) Remove seals from piston and retainer hub. 


Inspection 


Inspect the friction material on all driving discs. Re- 
place discs that are charred, glazed, heavily pitted, flak- 


ing, or if the friction material can be scraped off easily. 
Inspect internal splines for wear or other damage. 


Inspect the steel plates and pressure plate surfaces for 
overheating, scoring, and damaged driving lugs and re- 
place as necessary. 
Inspect the steel plate lug grooves in the clutch re- 


tainer for smooth surfaces. The plates must slide freely 


in the grooves. 
Inspect· the band application surface on the clutch 


retainer for nicks and scores. Remove light scratches 
and nicks with crocus cloth. 
Inspect the check ball in the clutch retainer. The ball 
should move freely in its cage. 
Inspect the seal ring surface inside the clutch retainer 
for nicks or deep scratches. Light scratches will not 


interfere with sealing of the rings. Inspect the clutch 
retainer bushing for scores and wear from the reaction 


shaft support sealing rings and lands. 


SNAP RING 


SNAP RING 


(WAVED) 


\ 
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Ag. 2C-73 
Front Clutcll Assembly-Modal 727 
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Fig. 2C-74 
Front Clutch Spring Retainer 


Removal/lnstallatlon-Model 727 
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Inspect the inner bore of the piston for score marks. 
Remove light scores with crocus cloth. Inspect the seal 


ring grooves for nicks and burrs. Inspect the piston 
springs, retainer, and snap ring for distortion. 


Retainer Bushing Replacement 


(1) Place clutch retainer, with open end facing 


down ward, on clean, smooth surface. 


(2) Insert Bushing Remover/Installer Tool J-24309 


in bushing (fig. 2C-75). 


( 3) Install Drive Handle J-8092 in tool and tap bush- 


ing straight down and out of bore. 


( -l l Position clutch retainer so open end faces 
upward. 


(51 Install replacement bushing on Tool J-24039 and 


install bushing straight into retainer bore until bushing 


is flush with base of bore chamfer (fig. 2C-76). 


Assembly 


(1) Lubricate inner seal with petroleum jelly and 


install it on hub of clutch retainer. 


NOTE: Be sure the seal lip faces into the piston bore 


and is properly seated in the seal groove. 


!2l Lubricate outer seal with petroleum jelly and 


install it on clutch piston with seal lip facing into piston 


bore. 


(3) Install piston assembly in retainer and carefully 


seat piston at bottom of retainer bore. 


( 4) Install clutch piston springs on piston (fig. 2C- 


77). Install nine or eleven springs in clutch-( according to 
original number in clutch). 
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Fig. 2C-75 
Front Clutch Retainer Bushing Removal-Modal 727 


41836 


Ag. 2C-76 
Front Clutch Retainer Bushing lnstallatlon-Model 7Z7 


2C-54 
AUTOMATIC TRANSMISSION 


(5) Install spring retainer and snap ring over 
springs. 


(6) Install Compressor Tool J-24042 over retainer · 


assembly. 


(7) Compress springs and seat snap ring in hub 
groove. 


(8) Remove compressor tool. 


(9) Lubricate clutch plates with transmission fluid. 


(10) Install one steel plate followed by one lined plate 


until correct number of plates are installed. 
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Fig. 2C· 77 
Front Clutch Piston Spring Location 


(11) Install pressure plate and waved snap ring. 
Measure clutch pack clearance using feeler gauge (fig. 


2C-72). Refer to clutch plate clearance in Specifications 


section for tolerances. 


(12) If clutch pack clearance is not within specifica- 


tions, disassemble clutch pack and measure thickness of 


lined plates, steel plates, and pressure plate. Thickness 


should be as follows: 
Lined Plate ... ... .. 0.090 to 0.095-inch (2.29 to 2.41 mm) 


Steel Plate .... . 0.060 to 0.071 inch (1.52 mm to 1.80 mm) 


Pressure Plate . . . . . 0.278 to 0.282 inch (7.06 to 7.16 mm) 


Any component not meeting listed thickness specifica- 


tion must be replaced in order to obtain correct clutch 


pack clearance. 


Rear Clutch-Models 904/999 


Disassembly 


(1) Remove large snap ring that retains pressure 


plate in clutch piston retainer (fig. 2C-78). 


NOTE: This is a selecti've thickness snap ling and de- 


term i·nes clutch pack clearance. 


(2) 


1 Lift pressure plate, clutch plates, and inner 


pressure plate out of retainer. 


(3) Remo\·e wave spring and clutch piston spring. 
( '"' 


(4) Turn retainer over and bump it on wood block to 
·. 


remove piston. 
(5) Remove piston seals. 


NOTE: If necessary, remove snap ring and press input 
shaft out of retainer. 


Inspection 


Inspect the friction material on the driving discs. Re- 
place discs that are charred, heavily pitted, flaking or if 


the driving disc inner splines are worn or damage. 
Inspect the steel plates and pressure plate surfaces for 


overheating, scoring, and for damaged drive lugs. In- 


spect all discs and plates for flatness. Replace if 


necessary. 
Inspect the steel plate lug grooves in the clutch re- 
tainer for smooth surfaces. The plates must slide freely 


in these grooves. Inspect the clutch piston ball check. 


The ball should move freely in its cage. Inspect the seal 
ring surfaces in the clutch retainer for nicks or deep 


scratches. Light scratches will not interfere with seal- 


ing. Inspect the piston spring and wave spring for dis- 


tortion or breakage. 
Inspect the seal ring grooves in the input shaft and 
piston retainer for nicks, burrs, and wear. 


Inspect the rear clutch to front clutch thrust washer. 


The washer should be 0.043 to 0.045 inch (1.09 to 1.14 


mm) thick. 


Assembly 


(1) Press input shaft into piston retainer (if re- 


moved) and install snap ring. 


(2) Lubricate and install inner and outer seal rings 


on clutch piston. 


NOTE: Be sure that the lips of the seals face into the 


retainer bore and that the seals are properly seated in 


the piston grooi-es. 


(3) Install piston assembly into retainer using a 


twisting motion to seat piston at bottom of retainer 


bore. Install piston spring in retainer with spring fin- 
gers touching piston and with spring centered in 


retainer. 


(4) Install one end of wa\•e spring into retainer 
groove (fig. 2C-79) and progressi\·ely push or tap spring 


into place until completely seated. U necessary, lightly 
tap piston spring to keep it centered. 


(5) Install inner pressure plate. Raised side of plate 


should rest on piston spring and flat surface should face 
open end of retainer. 


(6) Lubricate clutch plates with transmission fluid. 


( 
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Fig. 2C-78 
Rear Clutch Assembly-Models 904/999 


(7) Install a lined plate first and follow with a steel 


plate and a lined plate until correct number of plates are 


installed. 
(8) Install outer pressure plate and sele~~ive thick- 
ness snap ring. 


(9) Measure rear clutch pack clearance. Press down 


firmly on outer pressure plate and insert feeler gauge 


between pressure plate and selective. snap ring (fig. 
2C-80). 
(10) If necessary, adjust clearance using one of the 
following selective thickness outer snap rings. Snap 


ings are available in 0.060, 0.076 and 0.098-inch (1.52, 


.93 and 2.49 mm) thicknesses. Low limit clearance is 


desirable. 


Fig. 2C-79 
Piston Spring and Wave Spring Installation 


NOTE: Rear clutch pack clearance 1:s Verl} important in 
obtaining proper clutch engagement and shift quality. 


Rear Clutch-Model 727' 


\sassembly 


(1) Remove large snap ring that retains pressure 
plate in clutch piston retainer (fig. 2C-81). 


Fig. 2C-80 
Measuring Rear Clutch Pack Claarance 


NOTE: This is a selective thickness snap ring and de- 
termines clutch pack clearance. 


(2l Remove pressure plate, clytch plates, and inner 
pressure plate. 
(3) Remove wave spring, spacer ring, and clutch 
piston spring. 


· (-!l Turn retainer over and bump on wood block to 


remove piston. 


(5) Remove piston inner and outer seals. 


(6) Remove input shaft snap ring and press input 
shaft out of retainer, if necessary. 


Inspection 


Inspect friction material on driving discs. Replace 


discs that are charred, glazed. heavily pitted, flaking or 
if the friction material can be scraped off easily. Inspect 


the driving disc inner splines for wear or other damage. 
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Fig. 2C-81 
Rear Clutch Assembly-Modal 721' 


Inspect the steel plates and pressure plate surfaces for 
over heating, scoring, and damaged driving lugs. Inspect 
all discs and plates for distortion. Replace warped or 
coned discs or plates. 
Inspect the steel plate lug grooves in the retainer for- 
smooth surfaces. The platE?.S must slide freely in these 
grooves. Inspect the clutch piston ball check. The ball 
should move freely in its cage. Inspect the seal ring 
surfaces in the clutch retainer- for nicks or deep 
scratches. Light scratches will not interfere with seal- 


ing. Inspect the piston spring, wave spring, and spacer 
for distortion or breakage. 
Inspect the seal ring grooves in the input shaft and 
piston retainer for nicks, burrs, and wear. 


Inspect the rear clutch to front clutch thrust washer. 


The washer should be 0.061 to 0.063-inches (1.55 to 1.60 
mm) thick. 


Input Shaft Bushing Replacement 


(1) Clamp input shaft in a vise using brass pro- 


tective jaws. 


CAUTION: Dn 1wt clamp the seal ring land or bearing 


jo 11 11w /. 


(2) Thread Bushing Remover Tool J-24041 straight 


into bushing as far as possible by hand. 


(3) Using wrench, thread puller into bushing three 


to four additional turns to fully engage puller threads in 


bushing. 


(4 ) Thread Slide Hammer Bolts Tool J-7004-3 into 
puller (fig. 2C-82). 


(5) Bump outward with slide hammers to remove 
bushing. 


(6) Thoroughly clean input shaft and remove chips 
generated by bushing removal. 


(7) Grip old bushing with pliers and remove it from 
tool. 


NOTE: Be careful to protect the remover tool threads 
when using the tool. 
t~-- 


(8) Thread Bushing Installer Tool J-24040 onto 
Driver Handle J-8092 (fig. 2C-83). 


(9) Position replacement bushing on installer tool 
and install bushing straight into shaft until tool 
bottoms. 


(10) Clean assembly thoroughly. 


Assembly 


(1) Press input shaft into piston retainer and install 
snap ring; if removed. 


(2) Lubricate inner and outer sealing rings with 
petroleum jelly and install on clutch piston. 


NOTE: Be sure that lips of seals face into retainer bore 


and that seals are properly seated in piston grooves. 


(3) Install piston assembly in clutch retainer. 


(4) Seat piston at bottom of retainer bore using a 


twisting motion. 
(5) Position clutch retainer over piston retainer 


splines. Support assembly to maintain position of clutch 
retainer. 
(6) Install piston spring in clutch retainer with 
spring fingers touching piston. 
· 


(7) Install spacer ring. Be sure piston spring anci 
ring are centered in retainer recess. 
( 
(8) Install one end of wave spring in retainer ' 


groove. Progressively push or tap spring into plate until 
completely seated. 


TOOL 
J-6585·1 · 
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Fig. 2C-82 
Input Shaft Bushing Removal-Modal 727 


NOTE: If necessary, gently tap the piston spring and 
spacer to keep them centered. 


(.9) Install inner pressure plate in retainer. Raised 
side of plate should rest on piston spring and flat surface 
should face outward. 


(10) Lubricate remaining clutch plates with trans- 
mission fluid and install in retainer. Alternately install 


lined plate followed by steel plate until correct number 


of lined and steel plates have been installed. 


(11) Install outer pressure plate and selective thick- 


ness snap ring. 


(12) ~easure clutch pack clearance. Press down 
firmly on outer pressure plate and '.nsert a feel er gauge 
between pressure plate and selecti\·e outer snap spring. 


(13) If necessary, adjust clearance using one of the 


following selective thickness snap rings. Snap rings are 
available in 0.060, 0.074, 0.0~8 and 0.106-inch (1.52, 188 


nd 2.70 mm) thicknesses. 


NOTE: Rear clutch pack clearance is i-en.1 important in 
obtaining proper clutch engagement and shift quality. 


AUTOMATIC TRANSMISSION 
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Fig. 2C-83 
Input Shaft Bushing lnstallatlon-Modal 727 


Planetary Gear Assembly-Models 904/999 


End Play Maasuramant 


(1) Measure end play of planetary assembly before 
removing component parts from output shaft. 


(2) Support front end of output shaft on wood block 
and position assembly in an upright posit'.on. 


(3) Push rear annulus gear support dowmvard •Jn 


output shait (fig. 2C-84). 


(4) Insert feeler gauge between rear 3.nnulus su;:- 
port and shoulder on output shaft. Clearance should je 


0.001 to 0.047 inch (0.02 to 1.19 mm). If c!earance is not 
\Vithin specifications, replace thrust washers, any wor:: 


parts, and selective thickness snap ring at 3.ssembi;:. 


Dlsassambly 


(1) ReP.'love :.lo. :3 thrust ·.\·asher fro~ fonvard e::d 


of output shaft r figs. 2C-85 anci 2C-86). 


(2) Remove selective snap ring from forward end oi 
output shaft. 


(3) Remove front planetary gear assembly. 


2C-58 
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Fig. 2C·84 
Measuring Planetary Gaar Assembly End Play 


(4l Remove snap ring and No. 4 thrust washer from 
forward hub of front planetary assembly. 


(5) Remove front annulus gear and support from 
planetary gear assembly. If necessary, remove large 


snap ring from front annulus gear and separate support 


from gear. 


(6) Remove No. 5 and No. 6 thrust washers from 
planetary gear assembly. 


(7) Remove sun gear, driving shell, and rear plan- 
etary assembly from output shaft. 


(8l Separate sun gear and driving shell from rear 
planetary assembly. 
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(9) Remove rear snap ring and No. 8 steel thrust 
plate from sun gear. 


(10) Remove sun gear from driving shell. 
f .. 


(11) Remove remaining snap ring and No. 7 steel 
thrust plate from sun gear. 
(12) Remove No. 9 thrust washer from forward side 
of rear planetary assembly. 


(13) Remove planetary gear assembly and No. 10 
thrust washer. 


(14) If necessary, remove large snap ring from rear 
of annulus gear to separate support from gear. 


Inspection 


Inspect the bearing surfaces on the output shaft for 
nicks, burrs, scores or other damage. Light scratches, 


nicks or burrs can be removed with crocus cloth. Be sure - 
all oil passages in the shaft are open and clean. Inspect 
the speedometer drive gear. Remove nicks and burrs 
with a sharp-edged stone. 
Inspect the sun gear bushings for wear or scores. 
Replace the sun gear if the bushings are damaged. 
Inspect all thrust washers and plates. Replace if dam- 
aged or worn below thickness specifications. 
Inspect gear assemblies for cracks, broken pinions, 
worn gear teeth, broken pinion shafts or lockpins and 
damaged thrust·faces. Replace as required. 
Inspect annulus gears for cracks and worn teeth. 
Replace all distorted snap rings. 
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Planetary Gar Asnmhly-Modll.904 
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Ag. 2C-86 
Planetary Gaar Assembly-Modal 999 


Assembly 


(1) Install rear annulus gear support in annulus 


gear and install snap ring. 


(2) Install rear annulus gear assembly on output 
shaft. 


(3) Install No. 10 thrust washer on output shaft. 


(..J:) Position rear planetary gear assembly in rear 
annulus gear. Install No. 9 thrust washer on front side 
of gear assembly. 


(5) Install No. 7 steel thrust plate and snap ring on 


opposite end of sun gear. 


\ 6 l Insert sun gear through front side of driving 
shell. and install :-To. S steel thrust plate and snap ring 


on one end of sun gear. 


(7) Install driving shell and sun gear onto output 


shaft, and engage sun gear teeth with rear planetary 


pinions. 


(8) Install front annulus gear support in annulus 


gear and install large snap ring. 


(9} Install :-To. 5 thrust at forward end of front plan- 


etary gear assembly, and insert assembly into front 
nnulus gear. 


(10) Position No. 6 thrust washer on rear side of 
front planetary gear assembly. 


(11) Carefully work front planetary and annulus 
gear assembly onto output shaft and mesh planetary 


pinions with sun gear. 
(12) Install ~o . 3 thrust washer on output shaft. 


(13l Install selective snap ring and :neasure asse!Tl- 


bly end play. 


NOTE: If necessary, adjust clearance oy using seiec- 


tive thickness snap rings. Snap rings are available in 
0.042. 0.064 and 0.084-inch (1.06, 1.63 and :2.13 mmJ 
thick11esses. 


Planetary Gear Assembly-Model 727 


End Play Measurement 


(1 l ::iieasure planetary assembly enc play before :-e- 
mo\·ing component parts from output sii.aft. 


12) Support fro nt end of output sh a ~· : on xood bioc k 
and piace assembly in upright position. 
\3) Push rear annulus gear suppor: downward on 
output shaft. 


(..J:l Insert feeler gauge between rear :i:rnulus sup- 
port and shoulder on output shaft (fig. 2C-S-U. Clearance 
should be 0.009 to 0.0044-inch !0.22 to 1.12 mm!. If clear- 
ance is not within specifications, replace thrust washers. 


any worn parts and selective thickness snap ring at 
assembly. 


Dlsassambly 


(1) Remove No. 3 thrust washer from forward end 


of output shaft. 


(2) Remove front planetary assembly from output 
shaft (fig. 2C-87). 


(3) Remove front annulus gear from planetary 
assembly. 


(4) Remove No. 4 thrust washer from rear side of 
planetary gears. 


(5) Remove sun gear, driving shell and rear plan- 
etary assembly from output shaft. 


(6) Separate sun gear and driving shell from rear 
planetary assembly. 


(7) Remove No. 5 thrust washer from inside of driv- 
ing shell. 


(8) Remove rear snap ring and No. 6 steel thrust 


plate from sun gear. 


(9) Remove sun gear from driving shell. 


(10) Remove remaining snap ring from sun gear, if 


necessary. 


NOTE: The forward end of the sun gear is longer than 
the rear. 


(11) Remove No. 7 thrust washer from forward side 
of rear planetary assembly. 


(12) Remove gear assembly and No. 8 thrust plate 
from rear annulus gear. 
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Inspection 


Inspect the bearing surfaces on the output shaft for 


nicks, burrs, scores, and other damage. Light scratches, (· . 


nicks, or burrs can be removed with crocus cloth. 


NOTE: Be sure all oil passages in the output shaft are 


open and clean. 


Inspect the speedometer drive gear. Remove nicks and 
burrs with an oilstone. 


. Inspect the sun gear bushings for wear and scores. 


· Replace the sun gear if the bushings are damaged. 
Inspect all thrust washers and plates. Replace them if 


damaged or worn below thickness specifications. 
Inspect the gear assemblies for cracks, broken pin- 


ions, worn gear teeth, broken pinion shaits or lockpins, 


or damaged thrust faces. Replace components as 
necessary. 
Inspect the annulus gears for cracks and worn teeth. 
Replace any distorted snap rings. 


Assembly 


(1) Install rear annulus gear on output shaft (fig. 
2C-87). 
(2) Apply thin coat of petroleum jelly on :'.'l'o. 8 
thrust plate. 


(3) Position plate on output shaft and in rear an- 
nulus gear. 


NOTE: Be sure teeth are engaged with output shaft 
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Fig. 2C-87 Planetary Gaar Auembly-Model 72T 
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( 4) Position rear planetary gear assembly in rear 


annulus gear and install No. 7 thrust washer on forward 


side of gear assembly. 


(5) Install snap ring in forward groove of sun gear 


(long end of gear). 
(6) Insert sun gear through forward side of driving 
shell and install steel thrust plate and snap ring on rear 
side of sun gear. 


(7) Install snap ring in forward groove of sun gear. 


· Install No. 5 thrust washer in driving shell over sun 
gear. 


(8) Install driving shell and sun gear assembly on 


output shaft and engage sun gear teeth with rear plan- 


etary pinions. 


(9) Position No. 4 thrust washer on rear hub of 
front planetary gear and engage planetary gear with 


front ·annulus gear. 
· 
(10) Install front planetary and annulus gear assem- 


bly onto output shaft and mesh planetary pinions with 
sun gear. 


(11) Install selective snap ring and measure assem- 
bly end play. 


NOTE: If necessanJ, the clearance should be adjusted 
by using selective thickness snap rings. Snap rings are 


available in 0.048, 0.055 and 0.062-inch (1..22, 1.40 and 
1.57 mm) thicknesses. 


Overrunning Clutch 


Inspection 


Inspect the clutch rollers for smooth, round surfaces. 


They must be free of flat spots and chipped teeth. 
Inspect the roller contact surfaces in the cam and race 
for brinelling and inspect the springs for distortion, 
wear or other damage. 


On model 727 transmission only, inspect the cam set- 


screw for tightness. If loose, tighten the setscrew and 


restake the case around the screw. 


Cam Raplacamant-Modal 999 


If the overrunning clutch cam or spring retainer are 


damaged, they can be replaced with a ser·:ice replace- 
ment cam, spring retainer and retaining screw (fig. 
2C-88). 


(1) Remove bolts attaching output shaft support to 
rear of case. 


(2) Remove support from rear of case '.lsing wood- 


block and hammer. 


(3) Centerpunch rivets exactly in center of each 
:-ivet head (fig. 2C-89). 


(4) Drill through each rivet head using 3/ 8-inch (10 
mm) diameter drill. 


CAUTION: Do not drill into the transmission case. 


l\U ' 


Ag. 2C·88 


(5) Remow rivet he 


(6) Remo\·e l'ivets , 


punch (fig. 2C-90). 
NOTE: Move punch Jn 
wise direction after eaci 


out of the case evenly. 


Fig. 2C·89 


(7) Eniarge r'.\·et '.:oi: 


eter 17/64-inc!-1 ( 7 mm) d:- 


(8) Remo\·e c!lips, iL 


from case and be sure c 


chips. 
. 


(9) Install r e::i l acer::: ~ti 


c~se with bolt '.:~ i e~ ·: '.:: 'f? 


holes in case. 


(10) Thread re';ainir:g 


:'-l'OTE: Install the u·asi< 


inner diameter of the ic~ 


(11) Install cam in cas.: 


'-u"U'- 
nu 1umn11u 1 nn11>Jm111>J1u11 


Fig. 2C-90 
Overrunning Clutch Cam Removal · 


(12) Alternately and evenly tighten retaining screws 


to 100 inch-pounds (11 N•m) torque. 


(13) Thread two Pilot Studs Tool J-3387-2 into case 


(fig. 2C-91). 
(14) Position illuminated light bulb next to case to 
heat case. 


CAUTION: Do not use an open flame to heat the case. 


(15) Chill support with ice (preferably dry ice). 
(16) Remove light, position support over pilot studs 
and install support in case using wood block and 
hammer. 


(17) Install and tighten support attaching bolts to 
150 inch-pounds (17 N•m) torque. 


Fig. 2C-91 
Output Shatt Support Alignment 


Cam Replacement-Model 727 


The o\·errunning clutch cam and spring retainer 


should be removed only if replacement is necessary. 


(1) Remove setscrew from case. 


(2) Remove bolts attaching output shaft support to 
rear of case. 


(3) Insert punch through bolt holes and drive cam 


out of case (fig. 2C-90). 


NOTE: Mm:e punch frmn one bolt hole to another in 
clockwise direction after each punch stroke to drive the 
cam out of the case evenly. 


CAUTION: The output shaft support must be installed 


in the case before the overrunning clutch cam can be 


installed. If the :mpport must be replaced drive it out the 
rear of the case using a wood block and hammer. 


(4) Thread two Pilot Stud Tools J-3387-2 into case 


(fig. 2C-91). 
(5) Install support in case using wood block and 
hammer. 
(6) Clean all burrs, chips, and foreign material from 
cam area in case. 
(7) Position spring retainer on cam. Be sure re- 


tainer lugs snap firmly into cam notch. 


(8) Align cam serrations with those in case. 


(9) Install cam evenly into case as far as possible 
using brass hammer. 


(10) Install Tool J-24042 (fig. 2C-92). 


(11) Tighten tool nut to seat cam in case. Be sure cam 


is completely seated. 


(12) Install cam retaining setscrew and stake case 
around setscrew. 
(13) Remove Tool J-24042. 


(14) Install and tighten support retaining bolts to 150 
inch-pounds (17 :N•m) torque. 


(15) Stake case around cam in twelve places using 
blunt chisel. 


TOOL 
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Front Servo and Band 


Two front servo designs are used. Refer to figures 2C- 
3 and 2C-94 for assembly details. 
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Fig. 2C-93 
Klckdown Servo Front Servo Assembly 
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Fig. 2C-94 
Front Servo Assembly-Modal 727 


Disassembly 


NOTE: The front ser1:0 in model i27 transmissions re- 
quires Jitrther disassembly after remo1:al from the ser<:o 
bore (Ji'g. 2C-.93). 


( 1) Remove piston rod retaining snap ring from 


sen·o piston. 


(21 Remove washer, piston rod spring, and piston- 


rod from servo piston. 


Inspection 


Inspect the piston for nicks. burrs, scores, and wear. 


Be sure the ring groo\·es are not damaged. Inspect the fit 


of the guide on the piston rod. Inspect the piston bore in 


the case for scores or other damage. Inspect the piston 
springls l for distortion. On model 727 transmissions, 


inspect the bore in the piston and the piston rod 0-ring 


(fig. 2C-94l. 
Inspect the band lining for a poor bond to the band, 
burn marks. glazing, uneven wear pattern and flaking. 


AUTOMATIC TRANSMISSION 
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If the lining is so badly worn that the grooves are not 


visible at any portion of the band, replace the band_ 
Inspect the band for distortion or cracked ends. Replace 
as necessary. 


Assembly 


CAUTION: Do not use j(;rce to assemble any of th e 
seri·o components. If they do not assemble easily, in- 
eestigate mid correct the cause before proceeding u·ith 


assembly. 


(1) Apply petroleum jelly to piston rod 0-ring and 
install piston rod in servo piston bore. 


(2) Install piston rod spring on piston rod. 


(3) Install washer. 


(4) Compress spring and install piston rod retaining 


snap ring. 


Rear Servo and Rear Band 


Disassembly 


(1) Compress piston plug spring and remove sna;:i 
rmg. 


(2) Remove snap ring, piston plug, and plug spring 


(fig. 2C-95). 
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Fig. 2C-95 
Rear Servo Assembly 


Inspection 


SNAP 
RING 


Inspect the piston and piston plug for nicks. bur:-s. 


scores. and wear. The plug must mo\·e freely i:: ::-:e 
piston. Inspect the piston bore in the case for scores )r 


other damage. Inspect the springs for distortion. 
Inspect the band lining for poor bonding to the oa::d 
and for excessive wear. If the lining is so excessi\-e!y 


worn that the grooves are not visible at any portion ·Ji 
the band, replace the band. Inspect the band for dis- 


tortion or cracks and replace as necessary. 
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Assembly 
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(1) Lubricate piston plug and piston with petroleum 


jelly and insert piston plug through plug spring and into 
piston. 


(2) Compress piston spring and install snap ring. 


Torque Converter Service 


If the transmission is being overhauled to correct a 


malfunction that generated sludge or heavy accumula- 


tions of metal particles or friction material, the oil 


cooler and cooler lines must be flushed thoroughly and 


the torque converter replaced. Do not attempt to clean 
or flush the converter. 


The oil cooler and cooler lines can be flushed using- 


solvent and compressed air. 


Flushing Oil Cooler and Cooler Lines 


(1) Place length of hose over cooler outlet line and 


secure end of hose in waste container. 


(2) Place length of hose over cooler inlet line. 


(3) Pump approximately one pint (0.47 liter) clean- 


ing solvent into oil cooler through hose attached to inlet 
line. 


(4) Insert compressed air gun nozzle into hose at- 


tached to cooler inlet line. Apply short blasts of com- 


pressed air to flush dirt and solvent from cooler and 


lines. Repeat flushing operation until drained fluid is 
clear. 


(5) Pump ·<tpproximately one pint (0.47 liter) of new 


transmission fluid into cooler and lines. Repeat flushing 
operation, using new transmisson fluid, to remove all 


traces of cleaning solvent and any residual dirt. 


(6) Remove hoses from cooler lines when flushing 


operations are completed. 


TRANSMISSION ASSEMBLY 


NOTE: r.;se automatic transmission ;?uid or petroleum 


jelly only to lubricate transrnission components during 


assembly. 


Overrunning Clutch 


( 1) Place transmission case in upright position and 


install clutch cam and spring retainer. 


(2) Install clutch springs and rollers so springs rest 


against retainer post and rollers rest against springs, 


and with both springs and rollers installed on counter- 


clockwise side of spring retainer posts (fig. 2C-96). 
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Rg. 2C-96 
Overrunning Clutch and Rear Band Link 


Rear Servo 


Servo 


(1) Install servo piston assembly in case bore with 


twisting motion. 


(2) Place spring retainer and snap ring over piston 


(fig. 2C-95). 


(3) Compress piston spring by hand and install snap 
ring. 


Rear Band-Modal 727 


(1) Install rear band in case. 


(2) Install short strut, and connect long link and 
anchor in band (fig. 2C-97). 


(3) Thread band adjusting screw inward just 
enough to hold band strut in piace. 


(4) Be sure long link and anchor assembly is in- 
stalled as shown in figure 2C-90 to provide clearance for 
rear band and drum. 


(5) Install low-reverse drum in overrunning clutch 
hub and rear band. 


Rear Band-Modal 904/999 


NOTE: Model 904 has a single wrap band . .Yf odel 999 


transmission has a dou.ble wrap band supported at two 
\ 


points by a reaction pin mounted in the case. It is ac- 


tuated at one point by the rear servo adj us ting screw 


(fig. tC-98). 
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MODEL 7-27 
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Fig. 2C-97 
Rear Band-Model 727 


(1) Install replacement 0-ring on reaction pin and 


insert pin into case until pin is flush with gasket surface. 


(2) Position band in case so both band lugs rest 
against reaction pin. 


(3) Install low-reverse drum in overrunning clutch 
hub and into rear band. 


( 4) Install band operating lever and pivot pin. 


NOTE: When installed, the lever adjusting screw 


should touch the center lug of the band and the pivot pin 


should be flush with the case (fig. :2C-99). 


BAND 
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Fig. 2C-98 
Rear Band-Model 999 
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Fig. 2C-99 
Rear Band lnstallallon-Model 999 


Front Servo 


NOTE: On model 727 transmission(s), the servo piston 
must be subassembled before installation. 


(1) Lubricate 0-ring with petroleum jelly and in- 


stall on piston rod. 


(2) Install rod in piston. 


(3) Install spring, flat washer and snap ring. 


(4) Insert servo piston assembly into case bore. 


(5) Install piston rod, spring(s) and guide. 


(6) Compress piston spring(s) with large C-clamp 
and install snap ring. 


(7) Remove C-clamp. 


Planetary Gear Assembly and Output Shaft 


CAUTION: Protect all machined surfaces of the out- 
put shaft during installation. 


(1) Position and support gear and output shaft as- 


sembly in case and insert output shaft through rear 


support. 


(2) Carefully work gear and shaft assembly rear- 
ward and engage rear planetary carrier lugs in low re- 


verse drum slots. 


Front and Rear Clutch Assemblies 


The front and rear clutches. front band, oil pump and 
reaction shaft support are installed with the transmis- 
sion in an upright position. 
Cut a 3-1/2 inch (9 cm) diameter hole in a workbench, 


in the end of a small oil drum or a large wooden box 


strong enough to support the transmission. Cut or file 


notches at the edge of the hole to accommodate the 
output shaft. 


Carefully insert the output shaft into the hole and 
support the transmission in an upright position on the 


output shaft support flange. 
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Model 904/999 


(1) Apply thin coat of petroleum jelly to selective 
thrust washer. 


(2) Install washer on front' end of output shaft. 


(3) If transmission end play was not within specifi- 


cations (0.022 to 0.091 inch or 0.056 to 2.31 mm) when 
measured at disassembly, replace thrust washer with 


one that will provide proper end play. 


Thrust Washer Chart-Model 904/999 


Thickness (Inch l 
Color 


0.052 - 0.054 
Natural (Brownl 


0.068 - 0.070 
Red. 


0.083 - 0.085 
Black 


60234 


( 4) Align front clutch inner splines and place as- 


sembly in position on rear clutch. 


NOTE: Be sure the front clutch plate splines are fully 
engaged on the rear clutch front hub. 


(5) Align rear clutch inner splines. 


.(6) Install clutch assemblies. Grasp input shaft and 


lower assemblies into case to install them. 
(7) Install clutch assemblies using twisting motion 


and engage rear clutch splines over splines of front 


annulus gear. 


NOTE: Be sure the front clutch drive lugs are fully 


engaged in the driving shell s/,ots. 


Model 727 


(1 l Apply thin coat of petroleum jelly to output 


shaft thrust washer. 


(21 Install washer on front of output shaft. 


(3l .-\.lign front clutch inner splines and place as:- 
sembly in position on rear clutch. 


NOTE: Be sure the front clutch splines are fully en- 


gaged 0 11 the rear clutch front hub. 


( 4 l .-\.lign rear clutch inner splines. 


(5'1 Install clutch assemblies. Grasp input shaft and 


lower clutch assemblies into case to install them. 


(6 l Install clutch assemblies using a twisting mo- 
tion to engage rear clutch splines over splines of front 
annulus gear. 


NOTE: Be .mre the f ront clutch drfre lugs are fully 


eng(lged in the driving shell slots. 


Front Band 


(1) Slide band over front clutch assembly. 


(2) Install band strut. Also install band anchor on 
model 727 (fig. 2C-100). 


(3) Tighten band adjusting screw enough to hold 


band and linkage in place. 


ANCHOR 7Z7 ONLY 


LEVER 
SHAFT 


FLEX BAND 
ADJUSTING SCREW 
AND LOCKNUT 


Fig. 2C-100 
Front Band Amng1m1nt 


011 Pump and Reaction Shaft Support 


41859 


If difficulty was encountered in removing the pur.:!p - 


assembly due to an exceptionally tight fit in the case. it 


may be necessary to heat and expand the case in order to 
install the pump. If necessary, heat the pump area for a 
few minutes, using a heat lamp, before installing the 


pump and support assembly. 
· 


Model 904/999 


(1) Install thrust washer on reaction shaft support 


hub. 


(2) Thread two Pilot Studs J-3387-2 into case pump 


openmg. 


(3) Install gasket over studs. 


( 4) Install rubber seal ring in groove in outer flange 
of pump housing. Be sure seal is not twisted. 


(5) Coat seal ring with petroleum jelly. 
(6) Install pump assembly in case. If necessary, ta;i 


pump assembly lightly with rawhide mallet to install. 
(7) Install four pump attaching bolts finger-tight. 


(8) Remove pilot studs and install remaining pump 
attaching bolts finger-tight. 
(9) Rotate input and output shafts to see if any 
binding exists. 


(10) If shafts rotate freely, tighten all pump attac~­ 
ing bolts to 175 inch-pounds (20 N•m) torque. 
(11) Recheck shafts for bind~free rotation. Ii bi.::C. 


exists, loosen bolts and tighten bolts alternately a~C. 
evenly to 175 inch-pounds (20 N•m) torque. 


Model 727 


(1) If transmission end play was not within spec:::- 
cations (0.036 to 0.084 inch or 0.91 to 2.13 mm) whe~ 


measured at disassembly, replace thrust washer on :-e- 


action shaft support hub with one that will proviC.e 
{ 


correct end play. 
\ 


(2) Thread two Pilot Studs Tool J-3387-2 into case 
pump opening. 


(3) Install gasket over studs. 


(r, 


Thrust Washer Chart-Model 727 


Thickness (lnchl 
Color 


0.061 - 0.063 
Natural (Brownl 
0_084 - 0.086 
Red 
0.102 - 0.104 
Yellow 


60235 


( 4) Install rubber seal ring in groove in outer. flange 
of pump housing. Be sure seal is not twisted. 


(5) Coat seal ring with petroleum jelly. 
(6) Install pump assembly in case. If necessary, tap 
pump assembly lightly with rawhide mallet to install. 


(7) Position deflector, if equipped, over vent open- 
ing and install four pump attaching bolts finger-tight. 


(8) Remove pilot studs and install remaining pump 
attaching bolts finger-tight. 


(9) Rotate input and output shafts to see if any 
binding exists. 
(10) If shafts rotate freely, tighten all pump attach- 
ing bolts to 175 inch-pounds (20 N•m) torque. 


(11) Recheck shafts for free rotation. If bind exists, 
loosen bolts and tighten bolts alternately and evenly to 
175 inch-pounds (20 N•m) torque. 


Governor and Park Gear 


(1) Install gear and governor body assembly on out- 
put shaft. 


(2) Align assembly so governor valve shaft hole in 
governor body is aligned with hole in output shaft. 


(3) Slide assembly into place and install snap ring 
behind governor body. 


(4) Tighten governor body-to-gear attaching bolts 


to 100 inch-pounds (11 N•m) torque. 


(5) Bend end of lock tabs against shoulders of bolt 
heads. 


(6) Install governor valve on valve shaft. 


(7) Insert assembly into body and through governor 
weights. 


(8) Install valve shaft retaining E-clip. 


Output Shaft Bearing and Adapter Housing 


(1) Install bearing in adapter housing if not in- 


stalled previously_ 


(2) Install seal in housing. 


(3) Install bearing snap rings. 


Valve Body and Accumulator Piston 


(1) Before installing valve body, check operation of 
clutches and bands using air pressure test procedure to 
confirm proper operation. 


(2) Clean all mating surfaces and remove any burrs 
from transmission case or valve body steel plate mating 
surfaces. 


(3) Install accumulator piston assembly in case bore 
and install piston spring on piston (fig. 2C-101). 
· 


AUTOMATIC TRANSMISSION 
2C-67 


90541 


Ag. 2C-101 
Accumulator Assembly 


( 4) Insert park lock rod through opening in rear of 
case. 
(5) Position knob of lock rod against reaction plug 
and sprag. 


(6) Move front end of rod toward centerline of 
transmission while exerting rearward pressure on rod to 
force it past sprag. Rotate output shaft, if necessary. 


NOTE: Before installing the valve body, be sure the_ 
neutral start switch has not yet been installed. 


(7) Place valve body manual lever in Drive position. 
(8) Place valve body assembly in its approximate 
position in case. 


(9) Align valve body in case and install attaching 
screws finger-tight. 
(10) Install neutral start switch. 


(11) Shift valve body manual lever to Neutral 
position. 
(12) Relocate valve body if necessary to align manual 
lever neutral finger over neutral start switch plunger 
ball. 


(13) Tighten valve body attaching screws to 100 inch- 
pounds (11 :N•m) torque. 


(14) Install gearshift control lever on manual lever 
shaft and tighten clamp bolt- 


(15) Check lever shaft for binding in case by moving 
lever through all detent positions. 


NOTE: If binding exists, loosen the 1:alve body attach- 


ing screws and align the vafre body. 


(16) Install flat washer and throttle lever and tighten 
throttle lever clamp bolt. 


Rear Band Adjustment 


(1) Loosen locknut and :,ack nut off five turns. 


(2) Tighten band adjusting screw to 72 inch-pounds 


(8 N•m) torque_ 


CAUTION: If Adapter Tool J-24063 is ·used to adjust 
the band. tighten the adjusting screw to 36 inch-pou,nds 


(4 Sem) torque only. 


(3) Back off adjusting screw seven turns on 904, 
four turns on 999, and two turns on 727. 


(4) Hold adjusting screw in position and tighten 
locknut to 35 foot-pounds l-ii N•m) torque. 
(5) Install oil pan and gasket. 


2C-68 
AUTOMATIC TRANSMISSION 


Front Band Adf ustmant 


(1) Loosen locknut and back nut off five turns. 
(2) Be sure band adjusting screw turns freely in 
case. Lubricate screw, if necessary. 
(3) Tighten band adjusting screw to 72 inch-pounds 
(8 N•m) torque using Torque Wrench J-5853 and a 5/16 
(8 mm) square socket. 


CAUTION:. If Adapter Tool J-24063 is used to adjust 
the band, tighten the adjusting screw to 36 inch-pounds 
(4 Nem) torque only. 


( 4 ) Back off adjusting screw two turns on 999 and 
two and one-half turns on 727 and 904. 
(5) Hold adjusting screw in position and tighten 
locknut to 35 foot-pounds (47 N•m) torque. 


SPECIFICATIONS 


Clutch Plate Clearance 
Front Clutch 


Rear Clutch 
Clutch Componen~ Thickness TOierance 
Front Clutch 
Lined Plate 
Steel Plate 
Pressure Plate 
Rear Clutch 
Lined Plate 
Steel Plate 
Flat Pressure Plate 
Formed Pressure Plate 
Clutches 
Number of Front Clutch Plates 
Number of Front Clutch Discs 
Number of Rear Clutch Plates 
Number of Rear Clutch Discs 


Torque Converter Diameter 
Oil Capacity - Transmission and Torque 
Converter 
Cooling Method - All Models 
Lubrication - All Models 
Gear Ratios - All Models 


Pump Clearances 
Outer Rotor to Case Bore 
Outer to Inner Tip 
End Clearance-Rotors 
Gear Train End Play 
Input Shaft End Play 
Snap Rings 
Front and Rear Clutches Rear Snap Ring 
(Selective) 


Output Shaft (Forward End) 


Transmission Specifications 


MODEL 904 


3 Disc 0.0074 to 0.125 inch 


3 and 4 Oise 0.032 to 0.55 inch 


0.083 to 0.088 inch 
0.066 to 0.071 inch 
0.244 to 0.218 inch 


0.060 to 0.065 inch 
0.066 to 0.071 inch 
0.214 to 0.218 inch 
0.409 to 0.413 inch 


3 
3 
3 
4 


MODEL 999 


3 Disc 0.074 to 0.125 inch 
4 Oise 0.067 to 0.134 inch 
5 Disc 0.075 to 0.152 inch 
3 and 4 Oise 0.032 to 0.55 inch 


0.083 to 0.088 inch 
0.066 to 0.071 inch 
0.244 to 0.218 inch 


0.060 to 0.065 inch 
0.066 to 0.071 inch 
0.214 to 0.218 inch 
0.409 to 0.413 inch 


5 
5 
3 
4 


Transmission Specifications (Continued) 


MODEL 904 
MODEL 999 
U.S. 
Metric 
U.S. 
Metric 


MODEL727 


3 Disc 0.070 to 0.129 inch 
4 Disc 0.082 to 0.051 inch 


4 Disc 0.025 to 0.045 inch 


0.090 to 0.095 inch 
0.066 to 0.071 inch. 


0.278 to 0.282 inch 


0.060 to 0.065 inch 
0.066 to 0.071 inch 
0.278 to 0.282 inch 
0.441 to 0.445 inch 


4 
4 
3 
4 


MODEL 727 


70122A 


U.S. 
Metric 
Measure 
Meuure 
Measure 
Measure 
Measure 
Measure·· 


9.50 inches 
10.75 inches 


14.2 pts". 
6.6 liters 
17. pts. 
7.9 liters 
17 pts. 
7.9 liters 
Water-Heat Exchanger (In Radiator Lower Tank) 
Rotor Type Pump 
First 
2.74 to 1 
Third 
1.00 to 1 


Second 
1.55 to 1 
Reverse 
2.20 to 1 


.001 to .003 inch 


.001 to .047 inch 


.022 to .091 inch 


.060 to .062 inch 


.068 to .070 inch 
.076 to .078 inch 


.040 to .044 inch 


.048 to .052 inch 


.059 to .065 inch 


First 
2.45 to 1 
Second 
1.45 to 1 


.004 to .008 inch 
.005 to .010 inch 


.001 to .003 inch 


.001 to .047 inch 
.016 to .059 inch 


.060 to .062 inch 


.068 to .070 inch 
.076 to .078 inch 


.040 to .044 inch 


.048 to .052 inch 


.059 to .065 inch 


Third 


1.00 to 1 
Reverse 
2.20 to 1 


.001 to .002 inch 


.009 to .044 inch 


.036 to .084 inch 


.060 to .062 inch 
.074 to .076 inch 
.088 to .090 inch 


.106 to .108 inch 
.055 to .059 inch 


.062 to .066 inch 


701228 


AUTOMATIC TRANSMISSION 
2C-69 


Thrust Washer Chart 


) 
Thrust 
Thrust WllSl'llll' No. and Transmission Model 


Washers 
904/999 
TZJ 


Reaction Shaft Support t o Front Clutch Retainer 
No.1 
.061 to .063 
No.1 
Selective 


.061 to .063 - Natural 


.084 to .086 - 
Red 
.102to .104-Yellow 


Rear Clutch to Front Clutch Retainer 
No.2 
.061 to .063 
No.2 
.061 to .063 - Natural 


Output Shaft to Input Shaft 
No.3 
Selective 
No.3 
.062 to .064 
.052 to .054 - Tin 


.068 to .070 - 
Red 


.083 to .085 - 
Green 


Front Annulus Support to Rear Clutch Retainer 
No. 4 
.121 to .125 
-- 


Front Annulus Support to Front Planetary Gear 
No.5 
.048 to .050 
I 
No.4 
.059 to .062 


Driving Shell to Front Annulus Gear 
-- 
No. 5 
.060 to .062 


Front Planetary Gear to Driving Shell 
No.6 
.048 to .050 
I 
-- 


Sun Gear and Driving Shell Front Thrust Plate 
No. 7 
.050 to .052 
I 
No.6 
.034 to .036 


Sun Gear and Driving Shell Rear Thrust Plate 
No.8 
.050 to .052 
--- 


Rear Planetary Gear to Driving Shell 
No.9 
.048 to .050 
No. 7 
.059 to .062 


Rear Planetary Gear to Rear Annulus Gear 
--- 
No.8 
.034 to .036 


Rear Planetary Gear to Rear Annulus Support 
No. 10 
.048 to .050 
-- 


60517 


Torque Specifications 


Service Set-To Torques should be used when -mbllng components. Service In-Use Recheck Torqu• should be used for checking a pre-torqued lt9m. 


USA (in-lbsl 


Cooler Une Fitting .... . .. . .. . ............. .. ......... . .......... . ... . .. . . . 


Cooler Une Nut . .. ......... . ..... . .... . ...... . ...... . ....... .. .... . ..... . 


Converter Drive Plate to Crankshaft Bolts - 4 Cylinder ...... .. .. ... ...... ... .... . 


Converter Drive Plate to Crankshaft Bolts - 6 Cylinder ... . ... . ..........•....... 


Converter Drive Plate to Torque Converter Bolts - 4 Cylinder ...... . .... . .. . . . .. . 


Converter Drive Plate to Torque Converter Bolts - 6 Cylinder ... . ... ... ...... . .. . 
Adapter Housing-to-Transmission Case Solt ... . ... .... .. .. . ... .. ...... .. . . .. . 


Governor Body Bolt . .. ... .... . ..... . . . ...... . . .. : . . . . ........ ... .. . ..... . 


Front Band Adjusting Screw Locknut ...................... . ... . . . .......... . 


- Kickdown Lever Shaft Plug .............. . . .. . . ..................... . . . ... . 


Rear Band Adjusting Screw Locknut ........... ... .... ...•... .. . .. ..... . .... 


Neutral Starter Switch .. . . . ... . ........... . ............ .. •.. .... ... ... . ... 


Oil Filler Tube Bracket Bolt .............. . ... . ................... . ..... . ... . 


Oil Pan Bolt .. .... . ... . ............ . .. . .. .. . .. ... . . . . . . .... .. . . .. . .. ... . . 


Oil Pump Housing-to-Transmission Case Bolt ........ . .... . . .. ...... . .... . ... . 


Output Shaft Support Bolt . ... . ....... ... .............. .... ....•... . . ... ... 


Overrunning Clutch Cam Setscrew . ... . . .. .. ... ... . ........... . .. . .. .. .. ... . 
Pressure Test Port Plug . ............... .. . . . . . ... .... . . . ........ .. .. ... . .. . 


Reaction Shaft Support to Oil Pump Bolt .... .. . . ..... ......... .. ....... ... .. . 


Transmission-to-Engine Bolt ....................... . ... ... . .. ......... ... . . 


Valve Body Screw . .. . ..... . .... . ... . . . .... . . . • . ... . . .. ..... .... . ... . .. .. .. 


Valve Body-to-Transmission Case Screw . . .. .. ....... . . . . . .... .. ... . ... ... . . . 


Service 
Set-To 
Torque 


160 in-lb 
150 in-lb 
58 
105 
40 
26 
24 


100 in-lb 
35 


150 in-lb 
35 
24 
150 in-lb 
150 in-lb 


175 in-lb 
150 in-lb 
40 in-lb 
110 in-lb 


160 in-lb 
28 
35 in-lb 
100 in-lb 


~ II Torque values given in inch-pounds and Newton-meters with dry fits unless otherwise specified. 


Service 
In-Use 
Recheck 
Torque 


120-200 in-lb 


130-180 in-lb 
50-56 
95-120 
35-40 
22-30 


9-13 


22-30 


Metric (N·ml 


Service 
Set-To 
Torque 


18 


17 


79 
142 
54 
35 
33 
11 


47 


17 


47 
33 


17 


17 


20 
17 
4 
12 
18 
38 
4 


11 


Service 
ln-u- 
Recheck 
Torque 


14-23 
15-20 
68-89 
129-163 
47-54 
30-44 


12- 18 


30-4] 


70121 


2C-70 
AUTOMATIC TRANSMISSION 


J-24043 
VALVE BODY 
SUPPORT STAND 


·- ·-------··-···- . - --------- 
·----- . 


Band Adjustments 


904 
Front Band Turns. . . . . . . . . . . . • . . . . . . . . 
2-1 /2 
Rear Band Turns . . . . . . . . . . . . . . . . . . . . . 
7 


NOTE: • 904 backed off from 41 inch-lbs (5 N.ml: 
9991727 backed off from 72 inch-lb (8 N.ml. 


Tools 


J-24045 (727) 
J-24033 (999) 


PUMP ROTOR ALIGNMENT TOOLS 


J-24038 


/ ~ 
· 
\ - 
; 
\::g; 


999 


2 
4 


727 
2-1/2 


2 


70130 


- 
--····-·----· 
---' 
REACTION SHAFT 
BUSHING INSTALLER (727) 


J-22205 
FRONT PUMP OIL 
SEAL REMOVER (LEGS) 
_ .... 


J-24039 
FRONT CLUTCH 
RETAINER BUSHING 
REMOVER AND 
INSTALLER (7271 


J-24055 
OIL PUMP BUSHING 


J-24027 PRESSURE TESISET 


0 


J-24044 
I OETENT BALL 
,.. 
RETAINER 
J-24031 
KICKDOWN 
VALVE GAUGE 
REMOVER AND INSTALLER (7271 


J-9617 
FRONT PUMP OIL 
SEAL INSTALLER (999) 


J-24064 


J-21005 
FRONT PUMP OIL 
SEAL INSTALLER (7271 


FRONT CLUTCH BUSHING 
REMOVER AND INSTALLER (9991 


!-1'~ 
I"".!...._ 


J-24040 
INPUT SHAFT 
BUSHING INSTALLER (7271 
~-- 


_r ~ 
\ 
. 


\ ~ 
., 
J-24049 
. :. 


OIL PUMP BUSHING 
REMOVER AND INSTALLER (9991 


( 


J-21232-01 


J-5886--01 
FRONT CLUTCH 
SPRING COMPRESSOR (9991 


J-24036 
REACTION SHAFT 
BUSHING REMOVER (9991 


J-24041 
INPUT SHAFT 
BUSHING REMOVER (7271 


J-24037 
REACTION SHAFT 
BUSHING REMOVER (7271 


J-24036 


J-24108 
J-3387-2 


PILOT STUDS 


J-24042 
FRONT CLUTCH SPRING 
COMPRESSOR AND 
OVERRUNNING CLUTCH 
CAM INSTALLER (7271 
FRONT PUMP OIL 
SEAL REMOVER 
(STEERING WHEEL 
PULLER I 
REACTION SHAFT 
BUSHING REMOVER (9991 


J-24063 
KICKDOWN BAND 


-...._ 
ADJUSTMENT ADAPTOR 


~ ....... 


'~ 
· ::::::::=::=:::=:::=::::'.:=":::I': 


J-8001 
.----..., 


DIAL INDICATOR " 
SET 
, 
~ 


I 


I i ; I 
J-24048 
EXTENSION HOUSING 
BUSHING REMOVER 
AND INSTALLER (7271 


4 1816 


( ~ 


HYDRAULIC 
FLOWCHARTS 


nu 1un1n11u 111nnu1n1ww1vn 
~_, • v 


SELECTOR LEVER IN 
NEUTRAL 
ENGINE RUNNING 


--- OIL PRESSURES --- 


LINE 57-63 PSI 
l=11it::,1. : . .;··I 
CONVERTER 57-63 PSI c=J 


LUBRICATION 5-30 PSI ~ 


SWITCH 
VALVE 


TO 
LUBRICATION 


PUMP SUCTION 
(L]] 


THROTTLE 0-10 PSI ~ 
TORQUE CONVERTER 


- 
OIL PRESSURES - 


LINE 0-30 PSI 
i:u:=J 


PUMP SUCTION a=JJ 


Park and Neutral (All) 


SELECTOR LEVER IN 
PARK 
ENGINE RUNNING 


PRIOI 


> 
c: 
~ 
c 
3: 
> 
=:! 
n 
~ 
> 
:z 
en 
~ 
en 
~ 
0 :z 


N n 
·~ 
en 


GOVERNOR V Al VE 


LOCK-UP ONLY 


____ j-(2'f•- - ~--- --- 


L~~c---- · --1 [ ___ _ 
([1-;- - 
- 


~ 


1Ll.~CL -- . ) 


'l SHIFT VALVE --·-· 


tJ·'iiJS"-~ 
. 


-~ 
-- 1~1 -~;;_---====.'.! 
-·-I 
U1 


(1) 
~= 
-· 
. 
E_!Ll__ ' • 
-~~ ff 
0 
m 
rn 
0 
-·- 
/ 


[t=1l -liJ} CJ:-Jfr~ 
··:···-- ~~~ 
J g 


MAN~,~~ v~~~E 
_ ___ 
_ _L 


. 
--i_r' rl 
L....·=---;;;-;;:--~~~~=========================="::::J r==;:;;;=r::::: 


Sc.REEN 
~~ 
' l,;J~RYc,~JllTOR VAIVE fr=im~~ 
LINE 
75 PSI .. ,.,, · 
. 


_r)IJ"T 
.lj LY.-'Jr- ·~-Jfoaoooo 
~ LUBRICATION 5-30 PSI~ 
'---' I '-=\:__I Il 
. I 
Pu.'~P SUCTION 
b:L_l!J 


- · · -,_ 
' 
- 
----- -- 
liiiM°.-Wil 
1-2 S~llFT CONTROL 
-- ------ --- 
. .. 
. . ... 
- - 
Tl rnon LE 
40 PSI 
. 
25-35 PSI ~ 


[ 
·- .. (_ _ i~~ ~ ---:_J Oil. Fii Tm 


TORQUE CONVERTER 


/,.~ - · 


GOVERNOR 0-75 PSI - 


SELECTOR LEVER IN 
DRIVE (BREAKAWAY) 


llAIF HtROTHE 
Orivc-Preakaway (Six- and EioM-Cylinder) 
PRI02 


. ' 


N n 
I ...... 
Cl 


> 
c: 
-4 
c 
3: 
~ 
n 
-4 
::cl 
> 
:z 
Cl) 
3: 
Cl) 
Cl) 
C5 
:z 


GOVERNOR VAi VE 


1'11>--"'-"-=\ ~-r-:: o 
._ w _:"D - , -,, 
~ ::::_- vr.;; .~ 
.L~ 
OIL 1111rn 


FRONT CLUTCH 
FRONT 
SERVO 


----OIL PRESSURES---- 


LINE 
75 PSI lliiii I CONVERTER 
5-75 PSI [=:::J 


PUMP SUCTION 
~ LUBRICATION 5 30 PSI~ 


TllROTTLE 
40 PSI liH 


GOVERNOR 6-75 PSI - 


CONTROL 
•--aiii 
1-2 SHIFT 
25_35 PSI ._. 


SELECTOR LEVER IN 
DRIVE (SECOND) 
ltAI f TllROTTLE 
Drive-Second (Six- and Eight-Cylinder) 


,0 
0-0 
~ 


. SWITCH 
VALVE 


.~~~ 


LOCK-UP ONLY 


TUBE 


TO 
LUBRICATION 


TORQUE CONVERTER 


PRI03 


> 
c: 
-f 
0 3: 
> 
:j 
n 
-f 
::a 
> 
:z 
Cl) 
3 
Cl) 
~ 
C) 
:.e 


N 
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GOVERNOR VALV E 


Rl:'AR CLUICH 


lL~rt~.~:=1~1~ J~.c:JJ 


SCREEN ~ 
_______ .,---'--- l ___ -· , 


"'u i ·- y~ ·- 
:·--·-·- · .=.: ::...::::-=.; 


[ 
I L [___j =-1.-.=- L-.L] 01 L Fil TE R 


t'···· 


I 


FRONT CLUTCH 
~RONT n 
SERV~ 
ACCUMULATOR 


·--- OIL PRESSURES-- --- 


LINE 
57.94 PSI [ !.4,:;J I CONVERTER 
5-75 PSI [=:::J 


PUMP SUCTION 
~ 


H1ROTTLE 
0-94 PSI iiiij 


GOVERNOR 6-94 PSI 1111 


LUBRICATION 5-30 PSI C:=J 


SELECTOR LEVER IN 


DRIVE (DIRECT) 


Drive-Direct (Six- and Eight-Cylinder) 


LOCK -UP ONLY 


0 
0 
~ 
SWITCH 
VALVE 


TORQUE CONVERTER 


1'1Wl:1 


.. 
~ .. ...,.,_ 


N 
C"'J • 
...... 
ClQ 


> 
c: 
--t 
Q 
3 > 
:::! 
C"') 
--t 
:a 
> 
::z 
Cf.) 
~ 
Cf.) 
Cf.) 
Ci 
::z 


GOVERNOR VALVE 


l~EAI< CllJICll 
FRONT CLUTCH 


l 
1 
J:_-~jl Ir . c=\ ~_]lJ~ LJ! 
__ __;, 
j).__ °l 
~oo~ 
I 
1 
ERNO. R 
1-2 SHIFT VALVE = 
'. 


PlUG'r~:-r =~~ • 
o=c~=j ~ii=- -l===========::::::;- 


~11 ~- ;-- 
l~ 
l~~' 
, JJ 1~.1L 
... ~ c.J 


scREEN 
~ 
Jl1:'I151REcW.4~, ~ 


00y~ 
uNE 
57_94 PSI ~ I coNvERTER 
s-94 Psi ~ 


- - ' 
. 'U r=11. n!l._l . L ::iil=n1 ~I 
J - 
PUMP SUCflON 
~: u 
lUBRICAIION 570 PSI I J 


. - -··- 
--~ 
-·-· 
- --- --·- 
THROTTLE 
0-94 PSI~ 


~ 
~ 
:~~ ·- 
, --·- -- 
GOVERl'IOR 6-94 PSI - 


a:_~ _::~;-· ·-; -il Oil FILTER 
SELECTOR LEVER IN 


IWIVl (IOCK UP) 
Drive-Direct Lockup (Six- and Eight-Cylinder) 


SWITCH 
VALVE 


LOCK-UP ONLY 


TO 
LUBRICA flON 


FRONT 
CLUTCH 
~RICATION 


TORQUE CONV,.ERTER 


PIHO) 


·' ~· 


J.·~:· 


> 
c: 
-t 
c 
== 
> 
::::! 
n 
-t 
:a 
> 
:z: 
en 
s: 
en 
~ 
c :z: 


N 
C") 


I ...... 
co 


GOVERNOR VAL VE 


(' 


REAR CLUTCH 
REAR SERVO 
FRONT CLUTCH 
FRONT! I SERVO 


----Oil PRESSURES---- 


LINE 
57-94 
PSI iiiii I CONVERTER 
5-94 PSI~ 


PUMP SUCTION 
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Three transfer case models are used in Jeep vehicles; 
They are models 208, 219 and 300. Models 208 and 219 
are aluminum case chain drive units and are used in 


Cherokee, Wagoneer and Truck models exclusively. 
Model 300 is a cast iron case gearbox type unit and is 


used in CJ models only. All three models have an in- 
tegral four-wheel low range. 


U.fodel 208 is a four position unit providing four-wheel 
drive high and low ranges, a two-wheel high range and a 


neutral position. Model 208 is a part-time four-wheel 


drive unit. Torque input in four-wheel high and low 


ranges is undifferentiated. The range positions on the 
model 208 are selected by a floor mounted gearshift 


lever. Refer to the model 208 section for shift patterns. 
Model 208 is the standard equipment transfer case for 


Cherokee, W agoneer and Truck models. Front drive 


hubs are also standard equipment on Jeep models equip- 


ped with this transfer case. 
The model 219 Quadra-Trac. full time four-wheel 


drive transfer case is available as an option on Cherokee, 


Wagoneer and Truck models with automatic transmis- 


sion only. This transfer case is also a four position unit 


providing four-wheel high and low ranges, a neutral 
position for towing and a four-high lock position for use 
only when the vehicle is immobile due to excessive wheel 
spin. 


Transfer Casa Removal 


Transfer Casa Service 
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The model 219 provides fully differentiated operation 


in four-wheel high range. This is accomplished through 


a torque biasing viscous coupling. 
The 219 is a chain drive unit employing two drive 


sprockets and an interconnecting drive chain. The 219 


range positions are selected by a floor mounted gearshift 


lever. Ref er to the model 219 section for shift panerns. 


NOTE: Front drive hubs are not available nor recom- 


mended for vehicles equipped with the model 219 


Quadra-Trac transfer case. 


Model 300 is a cast iron case, four position gearbox I 


type transfer case. It is used in CJ models oniy and 


provides four-wheel high and low ranges, a neutral posi- 


tion and a two-wheel drive high range. :..Iodel 300 is a 


. part-time unit. Torque input in four-wheel high and lo\v 
ranges is undifferentiated. 


TOWING 


Emergency Towing 


If the vehicle is disabled and is to be towed with the 


·· front or rear wheels off the ground, towing speed should 
be limited to 30 mph (48 km/ h) for a distance no greater 
than 15 miles (24 km). 
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Towing Vehicles with Manual Transmission and Modal 208 or 300 
Transfer Casa 


Ignition Key-Available: Shift transmission and trans- 


fer case into Neutral. Vehicle can now be towed with all 
four wheels on the ground or with front or rear wheels 
raised. Turn front drive hubs to 4 x 4 or Lock position. 
Turn ignition key to Off position to unlock steering 
column. 
Ignition Key Not Available and Vehicle is Un- 
locked: Shift transmission and transfer case into Neu- 


tral and tow vehicle with front wheels raised. 
Ignition Key Not Available and Vehicle is 
Locked: Place dolly under rear wheels and tow vehicle 


with front end raised. Or, disconnect rear propeller 
shaft at rear axle yoke (be sure to mark the shaft and 


yoke for proper alignment at reassembly), secure shaft 
to underside of vehicle, and tow with front end raised. 


NOTE: On CJ models, when towing vehicle over 200 
miles (JOO km), stop towing every 200 miles (300 km). 
With the transfer case still in N (Neutral) and transmis- 


sion in gear, start engine and rev engine for about one 
minute to circulate oil in the transfer case. 


Towing Vehicle with Automatic Transmission and Modal 208 or 300 
Transfer Casa 


Ignition Key Available: Turn ignition key to Off posi- 
tion to unlock steering column and gearshift selector 
linkage. Move gearshift lever to Park and transfer case 


shift lever to Neutral. 
Ignition Key Not Available: Place dolly under rear 


wheels and tow vehicle with front end raised. Or, dis- 


connect rear propeller shaft at rear axle yoke (index 
mark yoke for correct assembly), secure shaft to under- 
side of vehicle, and tow with front wheels raised. 


NOTE: On CJ models, when towing c·ehicle 01:er 200 
miles (300 km), stop towing every 200 miles (300 km) and 


with the transfer case still in N (Neutral), start engine, 
place automatic transmission in D (Dril'e!. and rev en- 


gine for about one minute to circulate oil in the transfer 
case. 


Towing Vehicle with Automatic Transmission and Modal 219 Quadra- 
Trac Transfer Casa 


Ignition Key Available: Vehicle can be towed with all 


fo ur wheels on the ground without disconnecting prop- 


eller shar'ts. Turn ignition key to Off position to unlock 


steering wheel. :\love gearshift lever to Park and shift 


transfer case shift lever to ::Jeutral position. 


Ignition Key Not Available: Place dolly under rear 


wheels and tow vehicle with front wheels raised. Or, 


disconnect rear propeller shaft at rear axle (mark yoke 
for correct assembly), secure shaft to underside of ve- 
hicle, and tow with front wheels raised. 


Recreational Towing 


Jeep vehicles can be towed behind a recreational ve- 


hicle such as a motor home, but the following instruc- 


tions must be followed to avoid damaging drive line 


components. Also be sure to check and comply with 
federal, state and local laws or ordinances regarding this 
type of towing. 


With Manual. Transmission and Modal 208 or Modal 300 Transfer Casa 


(1) Turn ignition switch to Off position to unlock 
steering wheel. 


(2) Shift transmission into gear and the transfer 
case into Neutral. 


(3) Turn selective drive hubs to 4 x .! or Lock posi- 


tion, for axle lubrication. 


With Automatic Transmission and Modal 208 or Modal 300 Transfer 
Casa 


(1) Turn ignition switch to Off position to unlock 
steering wheel. 
· 


(2) Shift automatic transmission into Park. 


(3) Shift transfer case into Neutral position. 


(4) Turn selective drive hubs to 4 x .! or Lock posi- 


tion for axle lubrication. 


With Automatic Transmission and Modal 219 Quadra-Trac Transfer Casa 


(1) Turn ignition switch to Off position to unlock 
steering wheel. 


(2) Shift automatic transmission into Park. 
(3) Shift transfer case into Neutral position. 


Trailer Towing and Campers 


The Jeep Corporation new vehicle warranty includes 


conditions and limitations for vehicles used in towing 


trailers or campers or installation of slide-in campers on 
Jeep Trucks. The requirements and recommendations in 


this manual and other factory literature must be fol- 


lowed in order to maintain this coverage. 


In addition to the vehicle maintenance and servicing 
requirements set forth in this manuai. the GVW and 
GAW ratings are of special significance. \Vhen a Jeep 


\'ehicle is to be used for traiier or camper towing, or 


slide-in camper installations in Jeep Trucks, it is ex- 
tremely important that the GVW or GAW ratings not be 


exceeded by the addition of: 


• The tongue weight of a trailer. 


• The weight transferred to a Truck mode! 
b~· the 


mounting or' a fifth-wheel trailer. 


•The weight of a slide-in camper or any other type of 


truck camper. 
··· 


•The weight of any other type of vehicle put in or on 


the towing vehicle. 
Remember that additional items placed in or· on the 
trailer or mounted camper will add to the load. 


/'.··. 


I. ' 


( 


CAUTION: Jeep Co1;poration will not be responsible 
for brake pe1j"orrna11ce if the Jeep vehicle and trailer 
hydraulic brake system;; are interconnected in any way. 


sepurate brake system is recommended. and actually 
required in some states. for all trailers weighing 1,000 
pou 11ds (454 kg) or more. 


TRANSFER CASE SERVICE 


All three transfer case models are fully serviceable 
units and can be disassembled for cleaning, inspection, 


overhaul and adjustment procedures. In-vehicle and out- 
of-vehicle servicing procedures are outlined in this chap- 
ter. Refer to the necessary subsection for service diag- 
nosis. principles of operation and all servicing, lubri- 


cation. and adjustment procedures. 


TRANSFER CASE SHIFT LINKAGE 


Cherokee-Wagoneer-Truck with Manual Transmission 


Removal 


(1 l Raise vehicle. 


( 2 l Disconnect shift lever link from operating lever 
and t::ansfer case shift lever (fig. 2D-1J. Do not lose 
washers, grommets, and bushings that retain link in 


levers. 


( 3 l Lower vehicle. 


(-1) Remove screws attaching shift lever boot to 


floorpan and slide boot upward on shift lever. 


I .5 l Remove screws attaching shift lever support 
bracket to floorpan lfig. 2D-l). 


t 61 Remove knob from transfer case shift lever. 


1 7l Slide shift le\·er out of boot and remove lever 
and support bracket as assembly. 


t S l Remo\·e shoulder bolt from support bracket and 
remo\·e shift lever from bracket. Do not lose shift lever 


bushing or spring washer. 


I 9 l Inspect lever. link, support bracket, shoulder 


bolt and bushings. Replace any component that is bent. 
cracked, broken. scored or excessi\·ely \\·om. 


Installation 


1 l l Install shift le\· er bushing in shift lever (fig. 
2D-ll. 


• ~l Install shift le\·er in support bracket. 


1 :31 • .\.lign leYer bushing with holes in support 


brac '...;et and install spring washe!· and shoulder bolt. 
Tigh:en boi t sec ur ei ~ -. 


; -bl Slide shift le\·er imo boot and into floorpan hole. 


1.j J Position le\·er support bracket on floorpan and 


ins tail bracket attaching screws. 


1 6 l Install knob on shift lever. 


1 7l Raise vehicle. 


1 8 J Install grommet in operating le\·er,-if removed. 
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Fig. 20-1 
Transfer Casa Shift Llnkage- 
Cherokaa-Wagonaar-Truck with Manual Transmission. 


(9) Install bushing on end of shift lever link that 


attaches to operating lever. 
(10) Connect shift lever link to operating lever and 
shift lever using spacers and washers removed pre- 


viously, and new cotter pins. 


( 11) Lower vehicle. 
(12) Install screws that attach shift le Yer boot to 
floorpan. 


Cherokea-Wagoneer-Truck with Automatic Transmission 


Removal 


( 1) Remove screws attaching pivot bushing retair:er 


assembly to floorpan (fig. 2D-2l. 


(2) Raise vehicle. 


(3) Disconnect lower shift rod at ope:ating [e\·er 
(fig. 2D-2). Retain flat washer. wave washe: and push- 
on retainer that attach rod end to lever. 


(-! ) Disconnect upper shirt rod at shift te,:er. Retain 
cotter pin. spacer. and \vasher that attac:: :-oci end :o 


shift lever. 


(5) Disconnect lower shift rod at bell c:ani.. le\·er . 


Retain cotter pin, spacer and washer that attac~ lo'.t.·e!" 
shift rod trunnion to bell crank (fig. 2D-2l. 


ltil Disconnect upper shift rod at bell L:-anK le•:er. 
Retain bushing, cotter pin, 5yacer. and was:-:er :'.:at ~~ ­ 


tach rod end to bell crank. 


( 7) Remove bolt. nut and spring washer :hat attac!-1 


bell crank lever I fi!;{. 2D-2l. RemoYe le\·er ar: C: busning. 


(8) Lower vehicle. 


(9) Remove shift lever. pivot bushing and bushing 
retainer as assembly. 
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(10) Separate pivot bushing retainer assembly and 
remove pivotbushing and lever. 
(11) Clean and inspect shift linkage components. Re- 
place any component that exhibits excessive wear, scor- 


ing, distortion, or is cracked, bent or broken. 


lnstallallon 


(1) Assemble pivot bushing, shift lever and bushing 
retainer assembly. 


(2) Install shift lever assembly in floorpan and in- 
stall screws that attach pivot bushing retainer to 
floorpan. 


(3) Raise vehicle. 


( 4) Install bushing in bell crank lever (if removed) 


and install lever. Tighten lever attaching bolt and nut 


securely. Be sure spring washer is positioned on bolt 
before installing bolt. 
(5) Connect upper shift rod to bell crank lever. Be 
sure grommet is installed in lever and bushing on rod 
end before attaching rod to lever. 
(6) Connect lower shift rod to operating lever. 


(7) Connect lower shift rod trunnion to bell crank 
lever. 


(8) Connect upper shift rod to transfer case shift 


lever. 
(9) Lower vehicle. 


(10) Check linkage operation. If adjustment is neces- 
sary, adjust linkage at lower shift rod trunnion. Loosen 
trunnion jamnuts and position trunnion on rod as re- 
quired to obtain desired adjustment. 
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Fig. 2D-2 
Transfer Case Shift Llnkage- 


Cherokee-Wagoneer-Truck with Automatic Transmission 


CJ Models-With Manual or Automatic Transmission 


Removal 


(1) Remove screws that attach shift lever boot to 
floorpan. 


(2) Remo\·e shift lever knob and slide boot up and 
off lever. 
(3) Raise vehicle. 
/ 


( 4) Remo\·e shifter shaft retaining nut (fig. 20-3). 
( 


(5) Remo\·e cotter pins that retain link pins in shift 
rods and remo\·e link pins. Discard old cotter pins. 


(6) Remo\·e shifter shaft from shift lever. 


NOTE: On some models, the shifter shaft is treaded 


into the shift lei-er and must be unthreaded to remove it. 
On other models, the shaft is rem01.:ed simply by sliding 


it out of the lei-er and f ront cover bosses. 


(7) Remove shift lever. 


(8 ) Remo\·e shift and shift control links from shift 
rods. 


(9 ) Clean and inspect linkage components. Replace 
any component that is broken, bent, cracked, or exces- 
sively worn or scored. 


Installation 


(1) Install shift and shift control links. 


(2) Install shift lever. 


(3) Install shifter shaft in front cover bosses and 
shift lever. 


( 4) Install and tighten shifter shaft retaining nut. 
(5) Install link pins in shift rods. Secure pins with 
new cotter pins. 
(6) Lower \'ehicle. 


(7) Install boot on shift lever. 


(8) Install knob on shift lever. 


(9) Position boot on floorpan and install boot at- 


taching screws. 
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Ag. 2D-3 
Transfer Case Shltt Unkaga- 


CJ Models ·with Manual or Automatic Transmission 


i 


TRANSFER CASE REMOVAL 


Removal-Cherokee-Wagoneer-Truck Models 


( 1) Raise vehicle. 


(2) Drain lubricant from transfer case. 
(3) Disconnect speedometer cable and indicator 


switch wires and disconnect transfer case shift lever 


link at operating lever. 


( 4) Place support stand under transmission and re- 
move rear crossmember. 


(5) Mark transfer case front and rear output shaft 


yokes and propeller shafts for assembly alignment 
reference. 


( 6) Disconnect front and rear propeller shafts at 


transfer case yokes. Secure shafts to fra~e rails with 
wire. 


(7) Disconnect parking brake cable guide from pivot 


located on right frame rail, if necessary. 
\8) Remove bolts attaching exhaust pipe support 
bracket-to-transfer case, if necessary. 


(9) Remove transfer case-to-transmission bolts. 


( 10) Move transfer case assembly rearward until free 
of transmission output shaft and remove assembly. 


( 11) Remove all gasket material from rear of trans- 


mission adapter housing. 


Removal-CJ Models 


(1) On models with automatic transmission, remove 


shift lever knob, trim ring, and boot from transfer case 


shift lever. 


(2) On models with manual transmission, remove 


shift lever knob. trim ring and boot from transmission 


and transfer case shift levers. 


t 3l Remove floor covering, if equipped, and remove 
transmission access cover from floorpan. 


( -i) Raise vehicle and drain ~ubricant from transfer 


case. 


t5) Position support stand under clutch housing to 
support engine and transmission and remove rear 


cross member. 


( 6) Disconnect front and rear propeller shafts at 


transfer case. :Yiark propeller shaft yokes· for assembly 


reference. 


t 7) Disconnect speedometer cable at transfer case. 


13) If necessary. disconnect parking brake cable at 


equalizer. Disconnect exhaust pipe support bracket at 


transr'er case, if equipped. 


1 9 l Remove bolts attaching transfer case to trans- 
mission and remove transfer case. 


TRANSFER CASE INSTALLATION 


lnstallation-Cherokee-Wagoneer-Truck Models 


( 1) Align and install transfer case assembly on 


transmission. Be sure transfer case input.gear splines 


are aligned with transmission output shaft. .Align 


splines by rotating transfer case rear output shaft yoke, 


if necessary. 


NOTE: Do not install any transfer case attaching bolts 


until the transfer case is completely seated against the 


transmission. 


(2) Align and install transfer case attaching bolts. 


Tighten bolts to 40 foot-pounds (54 )T•m) torque. 


(3) Attach exhaus.t pipe support bracket to transfer 
case, if removed. 


( 4) Align and connect propeller shafts. 


(5) Connect parking brake cable guide to pivot 
bracket on frame rail, if removed. 


(6) Connect speedometer cable and indicator switch 


wires and connect transfer case shift lever link to oper- 
ating lever. 
(7) Install rear crossmember and remove transmis-- 


sion support stand. 


(8) Fill transfer case with lOW-30 motor oil. 


(9) Lower vehicle. 


Installation-CJ Models 


(1) Shift transfer case to 41 position. 


(2) Rotate transfer case output shaft (by turning 


yoke) until transmission output shaft gear engages 


transfer case input shaft. Move transfer case forward 
until case seats against transmission. 


CAUTION: Be sure the transfer case is flush against 


the transmission. Severe damage to the transfer ca.se 


will result if the attaching bolts are tigh tened while the 
transfer case is cocked or in a bind. 


(3) Install transfer case attaching bolts. Tighten 
bolts to 30 foot-pounds ( 41 );°•m) torque. 


(4) Fill transfer case. with gear lubricant. 


(5) Connect speedometer dri\·en gear to transfer 
case . . .\.lso connect transfer case shift le\·er and controi 
links to transfer case shift rods. 


161 Connect front and rear propeiler snafts to trans- 


fer case. Be sure to align shafts-ro-~·okes using reference 
marks made during remo\·al. Tighten shaft-to-yoke 


clamp strap nuts to 16 foot-pounds (21 )T•m1 torque. 


( 7) Install rear crossmember and remove support 


stand from under clutch housing. 


131 Connect parking brake caoie rn eq ualizer anci 


connect exhaust pipe support o raci-~et i:O transfer case '.f 
disconnected. 
· 


I 9 I Lower \·ehicle. 


t 10) Install transmission access Co\·er ;Jiate on floor· 
pan. Install floor covering, ii equipped. 


( 11.) Install boots. trim rings, and shift knobs. 
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The model 208 transfer case provides four-wheel high 
and low ranges, a two-wheel high range and a neutral 
position. The model 208 is used in Cherokee, Wagoneer 
and Truck models only. Models equipped with the 208 
transfer case are also equipped with manual locking 
front drive hubs as standard equipment. 
The model 208 is a chain drive unit consisting of a two- 
piece aluminum case containing front and rear output 
shafts, two drive sprockets, a shift mechanism and a 
planetary gear assembly. The drive sprockets are con- 
nected and operated by the drive chain. The planetary 
assembly which consists of a four pinion carrier and an 
annulus gear provide the four-wheel drive low range 
when engaged. Reduction ratio is 2.61:1 in low range. 


Transfer Case Shift Pattern 


A floor mounted shift lever is used to select the vari- 
ous operating ranges on all 208 models. The shift lever is 


located on the floorpan transmission tunnel adjacent to 
the transmission gearshift lever. Although the transfer 


case shift pattern is in a straight line for all 208 models, 


the range positions are different for manual and auto- 
matic transmission applications (figs. 2D-4 and 2D-5.). 


90513A 
Ag. 2D-4 
Model 208 Shift Pattern-Manual T11nsmlulon 
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Ag. 20-5 
Modal 208 Shift Pattern-Automatic Transmission 


Four-Wheel Drive Indicator lamp 


An indicator lamp is mounted in the instrument panel 
to alert the driver whenever the vehicle is being oper- 
ated in four-wheel high range. The lamp is controlled by 
an indicator switch in the transfer case (fig. 2D-6). The 
switch is a ball and plunger unit that is activated by the 
transfer case range sector when four-wheel high range is 
selected. The indicator lamp is illuminated in the four- 


wheel high range position only. 


IDENTIFICATION 


. .\.n identification tag is attacned to the rear half of the 


transfer case (fig. 20-6). This rag provides chc transfer 
case model number, low range reduction ratio, and as-_ 


sembly number. The information on this tag is neces- 
sary for servicing information. If the tag is removed or 
becomes dislodged during serYice operations, it should 
be reattached using an adhesiYe sealant such as Loctite 
312, or equivalent. 


Ag. 20·6 
Model 208 Indicator Swltcb. 
ldentlftcatlon Tag and Drain and All Plug Location 


LUBRICATION 


The model 208 transfer case lubricant should be 
changed at the intervals specified in the Maintenance 
Schedule. When adding lubricant to or refilling the 
transfer case after service, use a quality grade lOW-30 
motor oil only. Do not use any type of anti-friction type 
additives or similar substance. Use the specified grade 
of motor oil only. Refer to the In-Vehicle Service section 
for lubricant change procedures and fill level. Model 208 
lubricant capacity is 6 pints (3 liters). 


POWER FLOW 


In all drive range positions input toi:que is trans- 
mitted to the transfer case geartrain through the trans- 
fer case input gear (fig. 2D-7). 
In 2H range, torque flows from the input gear to the 
planetary assembly and annulus gear which rotate as a 
unit. Torque is transferred to the mainshaft through the 
planetary carrier which is splined to the mainshaft. 
Torque flow continues through the mainshaft and rear 


yoke which is splined to the mainshaft, and finally to the 
rear propeller shaft and axle. In 2H range, the sliding 
clutch remains in a neutral position and does not lock 


the drive sprocket to the mainshaft. As a result, torque 


is not transferred to the driven sprocket. 
In 4H range, input torque from the input gear is 


transmitted through the planetary and annulus gear 
and through the mainshaft in exactly the same fashion 
as in 2H range. However, in 4H position, the sliding 
clutch is shifted forward and into engagement with the 
mainshaft clutch. gear. This locks the drive sprocket to 
the mainshaf t through the sliding clutch. Torque is now 


transmitted through the drive sprocket to the driven 
sprocket by the connecting drive chain. Since the front 
output shaft is splined to the driven sprocket, torque 


now flows through the front output shaft to the front 


propeller shaft and axle resulting in high range four- 


wheel drive. 
In 4L range, the path of torque through the transfer 
case is exactly the same as in 4H range but with one 
major difference. In 4L range, the annulus gear is 
shifted forward and into engagement with the lock- 


plate. Since the lockplate is fixed in the case, the an- 
nulus gear is held stationary and does not rotate. This 
causes the planetary pinions to rotate about the annulus 
gear internal teeth producing a gear reduction ratio oi 
2.61:1. 


SERVICE DIAGNOSIS 


Before attempting to repair a suspected transfer case 
malfunction, check all other drive line components be- 
forehand. The actual cause of a problem may be related 
to such items as the front hubs, axles, propeller shafts, 


wheels and tires, transmission, or clutch instead. If all 
other drive line components are in good condition and. 
operating properly, refer to the Service Diagnosis charts 
for further information. 


IN-VEHICLE SERVICE 


Changing Lubricant 


(1) Raise vehicle. 


(2) Position drain pan under transfer case. 


(3) Remove drain and fill plugs, and drain lubricant 
completely. 
(4) Install drain plug. Tighten plug to 35 foot- 


pounds (47 N•m) torque. 


(5) Remove drain pan. 


(6) Fill transfer case to edge of fill plug opening 
with lOW-30 motor oil (only). 
(7) Install fill plug. Tighten plug to 35 foot-pounds 


(47 N•m) torque. 


(8) Lower vehicle. 


Speedometer Gear. Shaft Seal. Rear Bearing and Retainer. 
Oil Pump and Pump Seal Replacement 


NOTE: The front and rear yokes, output shaft seals. 


rear retainer and bearing, oil purnp. pum p s ea~ and 
speedometer drive gear can all be serviced with the 
transfer case in the vehicle. The following combined 
procedure outlines removal and instal/,ation of these 


components. 


Removal 


(1) Raise vehicle. 


(2) Remove fill and drain plugs and drain oil fro;:,. 


transfer case. 


(3) Mark propeller shaft and transfer case yoke for 
assembly alignment reference. 
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90555 
Fig. 2D-7 
Power Row-Modal 208 Transfer Casa 


( 4) Disconnect propeller shaft. Secure shaft to un- 
derside of vehicle. 


(5) Remove and discard transfer case yoke retain- 


ing nut and yoke seal washer. Use Tool J-8614-01 to hold 


yoke while removing nut. 


(6) Remove yoke. If necessary, remove yoke using 
Tools J-8614-01, -02 and -03. 


(7) Remove speedometer driven gear sleeve and 
driven gear from rear retainer. 


(8) ~lark rear retainer for assembly alignment 
reference. 


(9) Remove retainer attaching bolts and remove re- 


tainer. Tap retainer with rawhide or plastic mallet to 
remove it. 


CAUTION: Do not attem.pt to pry the retainer off the 
rear case. Tap the retainer loose using a rawhide or 


plastic mallet only. 


(10) Remove speedometer drive gear. 


(11) Remove pump housing from retainer and re- 


move seal from housing (fig. 2D-8). 


(12) If retainer or bearing are to be replaced, remove 


bearing retaining snap ring from rear retainer and tap- 


bearing out of retainer using plastic mallet. 


(13) Remove oil pump from mainshaft (fig. 2D-5). 


(14) Remove output shaft seal if seal is to be 
replaced. 


/ 


Condition 


TRANSFER CASE 
DIFFICULT TO SHIFT 
OR WILL NOT SHIFT 
INTO DESIRED 


R.A~GE 


TRANSFER C . ..\SE 
NOISY IN ALL DRIVE 


MODES 


NOISY IN - OR JUMPS 
OCT OF FOUR WHEEL 


DRIVE LOW R.A~GE 


Service Diagnosis 


Possible Cause 


(1) Vehicle speed too great to permit 
shifting. 


(2) If vehicle was operated for extended 
period in .:!H mode on dry paved 
surface. driveline torque load may 
cause difficult shifting. 


(3) Transfer case external shift linkage 
binding. 


( 4) Insufficient or incorrect lubricant. 


( 5) Internal components binding, 
worn, or damaged. 


( 1) Insufficient or incorrect lubricant. 


(1) Transfer case not completely 
engaged in -l:L position. 


(2) Shift linkage loose or binding. 


( 3) Range fork cracked. inserts worn. 


or fork is binding on shift rail. 


( 4) Annulus gear or lockplate worn or 
damaged. 


TRANSFER CASE 
20-9 


Correction 


(1) Stop vehicle and shift into desired 
range. Or reduce speed to 2-3 mph 


(3-4 km/h) before attempting to 


shift. 


( 2) Stop vehicle, shift transmission to 


neutral, shift transfer case to 2H 
mode and operate vehicle in 2H on 
dry paved surfaces. 


( 3) Lubricate or repair or replace link· 
age, or tighten loose components as 
necessary. 


( 4) Drain and refill to edge of fill hole 
with lOW-30 motor oil having API 
classification SE only. 


( 5) Disassemble unit and replace worn or 
damaged components as necessary. 


( 1) Drain and refill to edge of fill hole 
with lOW-30 motor oil only. Check 
for leaks and repair if necessary. 
Note: If unit is still noisy after drain 


and refill, disassembly and inspection 


may be required to locate source of 


noise. 


1 l) Stop vehicle, shift transfer case in 


>!eutral. then shift back into -lL 
position. 


( 2) Tighten. lubricate. or repair linkage 


as necessary. 


1 3) Disassemble unit and :epair as 
necessary. 


(-!) Disassemble unit and repair as 


necessary. 


90770A 


20-10 
TRANSFER CASE 


Service Diagnosis (Continued) 


Condition 
Possible Cause 
Correction 


LUBRICANT LEAKING 
(1) Transfer case overfilled. 
( 1) Drain to correct level. 
FROM OUTPUT SHAFT 
SEALS OR FROM 
(2) Vent closed or restricted. 
(2) Clear or replace vent if necessary. 
VENT 


ABNORMAL TIRE 
WEAR 


( 3) Output shaft seals damaged or 
installed incorrectly. 


(1) Extended operation on dry hard 
surface (payed) roads in 4H range. 


( 3) Replace seals. Be sure seal lip faces 
interior of case when installed. Also 
be sure yoke seal surfaces are not 
scored or nicked. Remove scores, 
nicks with fine sandpaper or replace 
yoke(s) if necessary. 


(1) Operate in 2H on hard surface 
(paved) roads. 


907708 


(9) Install output shaft seal. 


(10) Install yoke, yoke seal washer and yoke nut. 
Tighten nut to 120 foot-pounds (163 N•m) torque. 
(11) Install speedometer driven gear and sleeve. 
(12) Install drain plug. Tighten plug to 35 foot- 
pounds (47 N•m) torque. 


(13) Fill transfer case to edge of fill plug opening 
with lOW-30 motor oil (only). 
(14) Install fill plug. Tighten plug to 35 foot-pounds 


(47 N•m) torque. 


(15) Connect propeller shaft. Tighten clamp strap : 
bolts to 16 foot-pounds (21 N•m) torque. 
: 


Ag. 20-8 
Rear Retainer Removal/Installation 


Installation 


(1) Install oil pump on mainshaft. 


(2) Install seal in pump housing. Be sure to install 
seal so lip faces case interior. Lubricate seal lip with 
petroleum jelly or lOW-30 motor oil before installation. 
(3) Install speedometer driven gear. 


( 4) Install rear output bearing in rear retainer and 


install snap ring. Be sure shielded side of bearing faces 


interior of transfer case. 


(5) Install pump housing in rear retainer. 


(6) . .\.pply Loctite 515, or equivalent sealant, to mat- 


ing surface of rear retainer. 


(7) Align retainer and case reference marks and 
install retainer on case. 
(8) Install and tighten retainer attaching bolts to 23 
foot-pounds (31 N•m) torque. 


(16) Lower vehicle. 


DISASSEMBLY 


(1) Remove fill and drain plugs (fig. 2D-9). 


(2) Remove front and rear yokes. Discard yoke seal 
washers and yoke nuts. 


(3) Turn transfer on end and position front case on 
wood blocks. Cut "V" notches in wood blocks to clear 
mounting studs in front case if necessary. 


( 4) Remove lock mode indicator switch and washer 


(fig. 2D-9). 


(5) Remove detent bolt, spring and ball (fig. 20-10). 


(6) Mark rear retainer and case for assembly align- 
ment reference. 


(7) Remove rear retainer attaching bolts and re- 
move retainer and pump housing as assembly (fig. 2D- 
8). Tap retainer from case using plastic mallet only. Do 
not pry. 
(8) Remove pump housing from retainer and re- 
move pump seal from housing (fig. 2D-8). Discard seal. 


(9.) Re move speedometer drive gear from 
mainshaft. 


(10) Remove oil pump from mainshaft. )l°ote position 
of pump for assembly reference. Side facing case inte· 
rior has recess in it (fig. 2D-11). 
~--· 


(11) Remove bolts attaching rear case to front case 
and remove rear case. 


1. INPUT GEAR THRUST WASHER 
2. INPUT GEAR THRUST BEARING 
3. INPUT GEAR 
4. MAINSHAFT PILOT BEARING 
5. PLANETARY ASSEMBLY 
6. PLANETARY THRUST WASHER 
7. ANNULUS GEAR 
8. ANNULUS GEAR THRUST WASHER 
9. NEEDLE BEARING SPACERS 
10. MAINSHAFT NEEDLE BEARINGS (1201 
11. NEEDLE BEARING SPACER 
12. THRUST WASHER 
13. OIL PUMP 
14. SPEEDOMETER GEAR 
15. DRIVE SPROCKET RETAINING RING 
16. DRIVE SPROCKET 
17. SPROCKET C-"RRIER STOP RING 


18. SPROCKET CARRIER 
19. CLUTCH SPRING 
20. SLIDING CLUTCH 
21 . THRUST WASHER 
22. MAINSHAFT 
23. MAINSHAFT THRUST BEARING 
24. ANNULUS GEAR RETAINING RING 
5. MODE FORK 
26. MOOE FORK SPRING 
27. RANGE FORK INSERTS 
28. RANGE FORK 
29. RANGE SECTOR 


30. MOOE FORK BRACKET 
31 . REAR CASE 
32. SEAL 
33. PUMP HOUSING 
34. REAR RETAINER 


35~ REAR OUTPUT BEARING 
36. BEARING SNAP RING 
37. VENT TUBE 
38. REAR SEAL 
39. REAR YOKE 
40. YOKE SEAL WASHER 
41. YOKE NUT 
42. DRAIN ANO FILL PLUGS 
43. FRONT OUTPUT SHAFT REAR 
BEARING 
44. FRONT OUTPUT SHAFT REAR THRUST 
BEARING RACE (THICK) 
45. CASE MAGNET 


46. F.RONT OUTPUT SHAFT REAR THRUST 
BEARING 
47. FRONT OUTPUT SHAFT REAR THRUST 
BEARING RACE (THINI 


48. DRIVEN SPROCKET RETAINING RING 
49. DRIVE CHAIN 
50. DRIVEN SPROCKET 
51. FRONT OUTPUT SHAFT 
52. FRONT OUTPUT SHAFT FRONT 


_ THRUST BEARING RACE (THINI 


Aq. 20·9 
Modal 208 Trans1ar Cm 


TRANSFER CASE 
20-11 


53. FRONT OUTPUT SHAFT FRONT 
THRUST BEARING RACE (THICK) 
54. FRONT OUTPUT SHAFT FRONI 
BEARING 
55. FRONT OUTPUT SHAFT FRONT 


THRUST BEARING 
56. OPERATING LEVER 
57. WASHER ANO LOCKNUT 
5LRANGESECTORSHAFTSEAL 
RETAINER 
59. RANGE SECTOR SHAFT SEAL 
60. DETENT BALL, SPRING AND 
RETAINER BOLT 
61. FRONT SEAL 
62. FRONT YOKE 
63. YOKE SEAL WASHER 
64. YOKE NUT 
65. INPUT GEAR OIL SEAL 
66. INPUT GEAR FRONT BEARING 
67. FRONT CASE 
68. LOCK MOOE INDICATOR SWITCH 
AND WASHER 
69. INPUT GEAR REAR BEARING 
70. LOCKPLATE 
71. LOCKPLA TE BOLTS 
72. CASE ALIGNMENT DOWELS 


90601 


20-12 
TRANSFER CASE 


Fig. 20-1 O Oetent Ball. Spring and Boll RemoV1l/lnstallallon 
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Fig. 20-11 
011 Pump Removal/lnstallallon 


90906 


CAUTION: To remove the rear case. insert screw- 
drivers into the slots cast in the case ends and gently pT7J 


upward. Do not attempt to wed,qe the case halves apart 


at any pm.nt on the mati11q surfaces. 


{12) Remove front output shaft rear thrust bearing 
assembly (fig. 2D-12). Note position of bearing and races 
for assembly reference. 


(13) Remove driven sprocket retaining snap ring (fig. 
2D-13). 
(14) Remove drive sprocket retaining snap ring and 


remove thrust washer and spacer washer, if equipped 


(fig. 2D-14). 


FRONT OUTPUT SHAFT 
_,-- 


REAR THRUST BEARING .,,,1·· . 


ASSEMBLY 
- 
/ 
/'~ 
·./ 


Ag. 20-12 
Front Output Shatt Rm Thrust Boring 


Au1mbly Removal/lnst11l11lon 


-- 
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Ag. 20-13 
Driven Sprocket Retaining Snip Ring R1moV1l/lnst11l1tlon · 


(15) Remove drive and driven sprockets and drive 
chain as assembly (fig. 2D-15). Lift evenly on both 
sprockets to remove assembly. 


(16) Remove·''front output shaft and front thrust 
bearing assembly (fig. 2.D-16). 


,r..·· 


( 


.· f 


\ 


Ag. ZD-14 
Drive Sprocket Thrust Washer alid 
Spacer Removal/lnstallatlon 


( 17) Remove sprocket carrier stop ring (fig. 2D-17). 


(18) Remove clutch spring (fig. 2D-17). 
(19) Remove sliding clutch, mode fork, mode fork 


spring and bracket as assembly (fig. 2D-18). Remove 


shift rail. 


(20) Remove sprocket carrier, needle bearing upper 


retainer, thrust washer and mainshaft needle bearings 
as assembly (f(g~2!)::.19). 
· 
· 


(21) Remov~· mMn.ihaft (fig. 2D-20). 
. ~ · 


(22) ·Rem<We annuJus gear retaining ring and thrust 
___ 
washer (fig. 2D-20). 


_ 123)_ Rem_Qy_e_-9-.nnulJ,:.o ge?-r a~c! rang~ fork as assem- 


. ·- ibly: Turn 'foF.ic'ce.ttmerc!ockwise: to · disengage fork lug 
from range sector and '.'..:'t assembly out of case (fig. 2D- 


21). 
. 


.. ?.: - 


...... - 


••• ··,.ll. ... 
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TRANSFER CASE 
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FRONT 


OUTPUT 
SHAFT 


· ~ ·. 
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Ag. ZD-16 
Front Output Shatt and Front Thruat Bearing 
Assembly Removal/lnatallatloa 


......... 


---- - 
-····- - ···:: . 


Ag. ZD-17 · S~rociet Carrier Stop Ring and Clutci 


i-r •u ·~· .?: s,rtagJlemoval/lllltld1t101 


'.' 


20-14 
TRANSFER CASE 


Ag. 20-18 
Mode Fort. Spring. Braciet 


ind Slldlng Clutch Removal/Installation 


Ag. 20-19 
Sprocket Carrier, Bearing Retainers. 
Thrust Wasner and Naadle Bearing Removal 


(24) Remove planetary thrust washer and remove 
planetary assembly (fig. 20-22). 


Ag. 20-20 
Malnsllatt Rlllonl/lnstallatloa 


·- 


-, ' 


(25) Remove mainshaft thrust bearing from input 
90616 
gear (fig. 20-23) and remove input gear. Lift gear 
_ 


:-: 
straig~t ~ -a_n4=zut of case. . 
_ . . . · _.- 
-~- .. ;--.~-t:- ~i; ~g7JP.j~~ulus.:Gea~'1n~ ~oc!• Fort·-Ramon!llli~fatl~-:.._ 


p -___ ('2~~lnput gear t.Drust beari~·~nd!a'c!_W~--... · _ : - 
· ~~ - 
- ct'......:.. : ~- 
~ 
_;;_,, 
_;.:r;~.....:...- , 
· :-·<-~ 


c 
: ~~~ 
of bea_~ing anfrace for~S].ettrtllt~~~! . ~~- l?c§>~Jfig. _ 2J?-~l It:i~19>~a~ J!: · _ 


· .~ -::- rn~r~ncE!.,~ 
_.-::......: --::. 
- .-.:_ 
--~ ~.::_ _::::- :~-:ln!>se:.-.~.w.crnr,· brolresGt-craeite&,-remove-lockplata- 


--..(-21) ·Remove ·range ·sector· operating lever attaching 
Re~iµ- .. to .replacement pi::ocedure..i.n. Subassemhly.__~ 
- 


rrat-anct-wastr-er:-m'ftr6ve lever and remove sector shaft 
haul section. 
..... ' - -'• -- -- 
--- - 


seal and-seal retainerf[fg. 2D-9). 
,... 
. ~ . (30) Remov~output shaft ·seal~from..fac,~and~~ 
: .. 
- 
(91N l tT'~-"~;,t,;"t~ . 
.. ..... - 
. 
' .. 
;~ ~ ,-. ,_; · 
· ~-' 1..." ..... L'-' ""' " _. _ .,,..,., _ _, ... _. . 
- ·~•.-c~oii~ <·•-· ' _.,. __ _ 
;i.,;_' ~ 
....,,La<;(u..,~ra:u15~ector.- · · ·"' 
.... "'!"';,. · .... 1· 'case-sear uore~. 


.: .": 


~ ·.· 


TRANSFER CASE 20-15 


.bJ.l 1~ 
..... ' 
CLEANING AND INSPECTION 
,..._E!LANEIA.R.Y- 
_ 
~ _..,..,..__,.- 
~ - · 


• 
~THRUST WASHE_R :· ~ 
. 
~,,., : 
··.. 
-~f- r --c 
.. . 
-- 


' 
· 
• 
~ - ~ ~~ . 
· ,i: .•. - 
,;:_ 
Wash_ all parts tho;oughl_Y in cl~an solven~. Be sure ~11 


. 
'. 
- . ·· · 
... ... _ __ .old 1 ubr1can t, metallic particles, d1rt,J>r foreign material 


• - 
- .2; 
-.. · ·----~· ' ._c:·,- 
· · ' 
' 
are removed . from the ~uriaces...oLevery part. :-Apply 
.... 
;. 
. __ , compressed air to each oil feed port and channel m each 
., . . . : 
~J/11'.. ,._ 
case half to remove any obstructions or cleaning solvent 


· 
· 
residue. 


Inspect all gear teeth for signs of excessive wear or 
damage and check all gear splines for burrs, nicks, wear 


or damage. Remove minor nicks or scratches on oil 


stone. Replace any part exhibiting excessive wear or 


damage. 


Fig. ZD-22 
Planat1ry Tbruat Washer and Pl1natary Aaaembly 


Inspect all snap rings and thrust washers for evidence 


of excessive wear, distortion, or damage. Replace any of 


these parts if they exhibit these conditions. 
Inspect the two case halves for cracks, porosity, dam- 


•• 
. *:1"":1 · 


A 'l o ~ > .W ....... ~ 


. •": ''!.'.lol.i.. 
-.a·. """"· 


aged mating surfaces, stripped bolt threads, or dis- 
tortion. Replace any part that exhibits these conditions, 


Inspect the low range lockplate in the front case. If the 


lockplate teeth or the plate hub is cracked, broken, 
chipped, or excessively worn, replace the lockplate and 


the lockplate attaching bolts. Ref er to the Low Range 
Lockplate Replacement procedure in the Subassembly 
Overhaul section. 


Inspect the condition of all needle, roller, ball and 


thrust bearings in the front and rear case halves and the 
input gear. Also check the condition of the bearing bores 
in both cases and in the input gear, rear output shaft, 
side gear, and rear retainer. Replace any part that ex- 
hibits signs of excessive wear or damage. If the case or- 


input gear bearings require replacement, refer to Bear- 


90618.<t: ~- ?i~placement_ in. the Subasse_mbly Overhaul section. 


. -~ - 


M1lnsblft'-Tbrust8artnr•ad'ln_pllt' Siar' ; / ··· 
.... ., . ' ... 
· --- 
~: . 
-~ '.- -:.: .. ~ ~ ~ 
~-:~! 
SUBASSEMBLY OVERHAUL 


'· 


(1) Remove and discard lockplate attaching bolts. 


(2) Remove lockplate from case. 


(3) Coat case. and lockplate surfaces around bolt 
holes with Loctite 515, or equivalent sealant. 


(4) Position new lockplate in case and align bolt 
holes in lockplate and case. 


(5) Coat new lockplate attaching bolts with Loctite 
271, or equivalent adhesive sealant. 


(6) Install and tighten lockpiate attaching boits to 
30 foot-pounds (41 N•m) torque. 


Bearing/Bushing ~aptacamint 


CAUTION: All-of tlie bearings used in t!i.e),ronsfer 


- - case must be correctly positioned. to avaid ccnimng_.the 


bearing ail feed hol.es. After repltu:rng any bearings 


-checR the-bro.ring position to be sure the feed hole is not 
obstructed or bwcked by the bearing. 


20-16 
TRANSFER CASE 


Rear Output Bearing and Rear Saal Rapl1camant 


~emo~ 
:W.arlrrg;i::et,ainingr-'Sn~g cmd· "'t:Ill~-r 


b~ing qut ~r~ mal~~s:: dri~ 
"""::~ ~- ·:: 


--{2)-Remuve tett1 s-e<I:l--using ~Wttftver or brass - 


.......-.· -· d!"tft:--- . 
--- 
. 
.---~. 
. . 
- -· 


-~~; 
~'t:111stal~~~usi~J-78i~?g: ·~ 


2D-25). Be sure shielded si8~-of bearing faces interior of 
case. 
( 4) Install bearing retaining snap ring. 


(5) Install new rear seal using Tools J-8092 and J- 


29162 (fig. 2D-26). 


Front Output Shaft Front Bearing Rapl1cam1nt 


(1) Remove bearing using Tools J-8092 and J-29168 


(fig. 2D-27). 


(2) Install new bearing_ using Tools J-8092 and 


' :.J-29167 (fig. 2D-28). 
' . 


(3) Remove installer tools and check bearing- posi- 


tion to be sure oii feed hole is not covered. 


Front Output Shaft Rear Bearing Replacement 


(1) Remove bearing using Remover J-26941 and 
Slide Hammer J-2619-01 (fig. 2D-29). 


(2) Install new bearing using Driver Handle J-8092 
and Installer J-29163 (fig. 2D-30). 


(3) Remove installer tools and check bearing posi- 


tion to be sure oil feed hole is not covered. Also be sure 


bearing is seated flush with edge of case bore to allow 
room for thrust bearing assembly. 


·~ - - 
... .... - 
.,,.~~.,~-· 


. 
# 
"-· 
.i.-r--'-""' •• 


~- :--~ -~- ,;:.~<~_:_"'~~:" .· 


-- 
..,,. 


;1:~, 


~ ----- -- 


·-- ·- --- 
.--~ 
~-- . '9Jt. . 
·-· 


Ag. 20-26 Rar Saal lnstallatt11 


{"~~ ~:::; 


• 
;.,'..;.· .o..;,.:.r--· .. < 
, 
,.., s; 


TRANSFER CASE 20-17 


-------~------------------------------------------.-.------------ 


. .. 
,,,.-. 


. , . ., 


•f", 


- 
-1:"' 


t : TOOL 


,· .. J-8092 
-7 · 
:... __ ! 


/ ..,.,. 
. 
· · ~·- 
. 
--~ · 
· --.- 
, - ·- 


Fig. 20-28 
Front Output Shaft Front Bearing lnstallatlon 


TOOL 
J-2619-01 


. . r- 


, • .... -i.._ •• • 
*''\., 
, ~, ,,--.... 
· 


Rg. 20-29 
Front Output Shaft Har Baring Hemani 
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. - \ 


~: •. l 
•.• -, \ 


~ 


~ 


I 


Rg. 20-30 
Front Output Sllaft Rear Bearing lnstallatlon 


Input Gaar Front/Rear Bearing Replacement . 


(1) Remove both bearings>jjmultaneously using 
DriverJfandle J-~092 and Remov,'fiJ-29170 (fig. 2D-31). 
. . 
. : 
. 
.• 


(4} Install-new bearings one at a time. Install rear 
bearfng'"first; then install front bearing. Use Driver 
Handle J-8092 and Installer J~29169 (fig. 2D-32). 


(3). Remove installer tools and check bearing posi- 


tion to · be sure oil feed holes are not covered. Also be 
sure bearings are flush with case bore surfaces. 


Malnshaft Piiot Bearing Replacement 


(1) If bearing cannot be removed by hand. remove it 
using Slide Hammer J-2619-01 and Remover J-29369-1 


or similar internal type blind hole bearing puller (fig. 


2D-33) . 


(2) ·If necessary, instail new bearing using Driver 


. Handle J-8092 and Installer J-29174 (fig. :ill-34) . 


(3) If bearing was seat!!(i using installer tools, cheek 
bearing position to be sure hole feed hole is not covered . 
Also be sure bearing is seated flush with edge of bearing 
bore. 


20-18 
TRANSFER CASE 


-.,.c~-----......,'"""'lr"l ____ :-:· --·"""!'."'· 
.~ 
.... 
... __ .__..,.... - 
.-.....-- - 
- 
--...:r 
~.: · - 


\ 
• 


.... 


-' 


. ;. 


.· 
. 
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Flg. 2D·31 
Input Gaar Bearing Removal 


· f 


.. ~"'. t:' 


.-· . . 


_,..... 
.... • ' 
.. 


•. 
~ 
·~ - ~ ~- 
- - 
- --... -- 
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Ag. 2D·33 
Malnshatt Piiot Baring Removal 


; 
I 


\ r 


I 


- ··'r· ,_......,__ ,. ., 
. . 
. ... 


' \ 
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Fig. ZD-34 
Malnshalt Piiot Bearing Installation 


Annulus Gaar Bushing Raplacamant 


(I) Re.move bushing: using Driver Handle -J"8G'.12 


. and ~em9yerllnstaller Toor J-29185 (fig; fil-35).--: 


. .... -· 
...... 
- 
- 
- ·- 


...-::.:.:: .. f2f Ins..talLne~ bushlng:using TOOli. J-8092:and-J- 


_, ?~~~§:2 ({ig. 20:36). - - ·· 
.... 
- .~. · 


f . 
• , . , ,.;p 
~ 
. 
·•-- --·· 


- ....... .. ·":·,?."'!""2 
, ._ • .. 
~' 


. 
. ~ ............ 
,~ 


.. .. 


TRANSFER CASE 20-19 


__.."- · 
_.. _,..- -- 
ASSEMBLY 


. 
-·---·--- - 


TOOL 
J-8092 


""f·- 
· --.; 


-_ ·NOTE: During a:;sembly, lubricate all comµomm ts 


· _, ,,... - 
--·--wi,th ... 1(} W-::JO motor· oit-·or petrole?rm jelly where in- 


~-~-~ ~· · ·· · -~_:~ ~dtcatea ·r1rrl'!/ Do not use any o"th~·ty_pe of lubricants. 


' ' .. ~ . . ~- ~ - .(l) rn";tail input gear race --a~d thrust bearing in 


front case (fig. 2D-24). 


·~ 


. 


TOOL 
J-29185 


(2) Install input gear. 


(3) Install mainshaft thrust bearing in input gear 


(fig. 2D-37) . 
(4) Install range sector shaft seal and seal retainer 


(fig. 2D-9l. 
/ 


(5) Install range sector. 


(6) Install operating lever on range sector shaft. 
Install and tighten shaft washer and locknut to 18 foot- 


pounds (24 N•m) torque. 


(7) Install planetary assembly over input gear (fig. 
2D-37). ·Be sure planetary is fully seated and meshed 


with gear. 


Fig. 20-35 
Annulus Gear Bushing Removal 


.~ 
. , . 


a.:.':· . ·. ·. d' . . 
•: · .. .;i,. 
JIN 


i 


--· 


···;o· . .... .., ... _ . .. 


.. . 


-·- ~- Ag: 2o~as· Annul; Gm Busb.lag lnstit11iJon ,,,.,.,.,_,., · ..... ~,. 


Fig. 20-37 
Input Gear. Malnshatt Thrust Bailing 
and Planetary lnstallatlon 


(8) Install planetary thrust washer on planetary 
hub (fig. 2D-22). 
(9) Install inserts in.range fork, ii removed. 
(10) Engage range fork in annulus gear and insta.11 


annulus gear over planetary assembly (fig. 2D-38). 


. 
·~ 


NOTE: Be*sure the range fork lug is fully inserted in 


~ the 'range 'sector sl.ot (fig. 2n:21;:~~~ -. 


20-20 
TRANSFER CASE 
- 


THRUST 
WASHER 


Ag. 20-38 
Annulus Gaar and Shift Rall lnstallatlon 


(11) Install annulus gear thrust washer and retain- 


ing snap ring (fig. 2D-20). 


I 


-~ 
90643 


Ag. 20-39 
Assembling Sprocket earner Camponants 


( 12) Align. shift rail bores in case and range fork and 
install shift rail (2D-38). 
(20) Install front output shaft front thrust bearing 
CAUTION:. The shift rail bore in the case must be 
assembly in front case (fig. 20-16). Correct installation 


completely dry and. not contain any oil. A small amount . 
sequence is thick race-thrust bearing-thin race. 
of oil may prevent the rail from seating completely and 
(21) Install front output shaft. 
a/,so-prevent front.case insta:llation. 
,' .. , ··.: · r 
- 
. --· - - (22)'-. Instalksproeket&- and drbe chain as assembry. 


_ 
. . ·: . 
"- 
. 
. 
. . ... . 
-... 
~ ,.~ _ · _ ,Eositi£Jn . sprocke~ in_ c~ain r. . !llign _ sprockets with. shafts 


- - ~· -"-'· (13): ·Instz!ll mamshaft (fig. 2D-20). Be~ sµre ·· main:"'-:'"" '~nd install assembly (fi'g. ZD-15). _., ... - 


shaft thrust bearing is prope:tly seated in input; geaK ."' --- 
· • 
"'~ - - 
··-- 
~ - · 
- 
- 
· 
· 


befor~ installing mainshaft. 
NOTE: Be sure the drive sprocket is installed -with the 


(14) Coat sprocket carri~r-bore _:vith liber~l_ q11~~ticy_ 
®;esse~·-the-s-pmeket-facin(J the case·interior. ·· - 
-- of~ J:iitroleu:m.. .i~ly:~ anci:position bearin~· retainel"'at -een-..,- - ·- 
, ~ - ... 
~:- 
..... .. -. . 
>''1''fl" -~ 
. 


ter of carrier bore. 
(23) Install spacer and thrust washer on drive 


(15) Coat mainshaft needle bearings with petroleum 
sprocket (fig. 2D-14) and install sprocket retaining snap 
jelly and install 60 needle bearings in each end of 
ring. 
sprocket carrier bore. Total of 120 bearings are used. 
(24) Install driven sprocket retaining ring (fig. 


(16). Install bearing retainer in each end of sprocket 
2D-13). 


carrier bore and position thrust washer on bottom of 
(25) Install front output shaft rear thrust bearing 


carrier (fig. 2D-39). 
assembly on front output shaft (fig. 2D-12). Correct 


(17) Align assembled carrier and needle bearings 
installation sequence is thin race-thrust bearing-thick 


with mainshaft and install assembly on mainshaft (fig. 
race. 


2D-16). Take care to avoid displacing needle bearings 
(26) Install oil pump on mainshaft. Be sure recessed 


during installation. 
_. 
side of pump faces downward toward case interior. 


· - (18j. :¢:sse-mbteo·mode· for.k,, forl<'· spn:riilfn:cf orackef .:. -· 
(27) InstalI speedometer drive gear on mainsha;.'t. 


-E.Qgii.'ge .~.i~~..,S lidin!i__-~tch:-Mid install ass_embly-orr _ -~ · 
(28) Install magnet in-front case, if removed. 


sh~~ =rail . and~ai-nsha.ttill.g. ?D_: 18). -· 
_ _:...:; .-.. ...; : . __ ... :..:..._ ,...-t29> Appfr..Lo~ttte 515,. or equivaienuealant, to mat- 


- . .. 
..:(r~ Instai.J:el;tch-spring·iftnf stup· ring\)1nprocket- 
ing ··surface· of front ·ease·analristall rearcase on front 
carrier,. (fig-. .2.0··17). 
-- 
-- - · 
.. -:-·case:-- 
- ·- · - · - ·- - 


~OTE: If the. ijii.Gcket carrier_.kas-., two n~g~_;;;es;-+ CAUTION: Be ~ure· trOn t-:~tiut. · sfuzJi~ rear thru.st 
install the stop ring-in the upper-groove-only: ·~ · ...,.,.c-. "' · ·'--~~---bemny a.<;semblir is -Seated in the rear case . .. 


' ., 


TRANSFER CASE 
20-21 


_..,,J.JO J Alig_IJ_case __ boit holes and . ali~me.nt. dowe l s and 
J 38) Install drain_plug and gasket. Tighten plug to 35 


. ins'tall h~lts.~Tight_en bolts alterlia~ly,:_ anctevenly to 23 
.,!oot~pounds (47 N•m) torque: 


"1cfol-poui1ds {3f N •m·i· torque._· ·- .. .:_.:. ~ ·· 
---· _ ._,. :J39) Install oil s.ea.l in frontcase. output shaft bore. 


_ - -• ....._,..,- 
(4.Q)_ Install front and.r.ear. yokes. Be sure to install 
NOTE: Be s-urf!'to i11stalljTat-waslffn"s on the two bolts · 
_'yoke, with collar on it, on front output shaft. 


installed at the opposite ends of the case. 
(41) Install yoke seal washers and yoke nuts. Tighten 


(31) Install rear output bearing in rear retainer and 


install snap ring. 


(32) Install seal in pump housing. Apply petroleum 


jelly to pump housing tabs and install housing in rear 


retainer. 
(33) Apply Loctite 515, or equivalent sealant, to mat- 


ing surface of rear retainer. 


(34) Align rear retainer and case index marks and 


install retainer. Install and tighten retainer bolts to 23 
foot-pounds (23 N•m) torque. 


(35) Install oil seal in rear retainer bore. Coat seal lip 
with petroleum jelly before installation. 
(36) Install washer and indicator switch. Tighten 


switch to 18 foot-pounds (24 N•m) torque. 


(37) Apply small quantity of Loctite 515, or equiva- 


lent sealant, to detent retainer bolt and install detent 
ball, spring and bolt (fig. 2D-10). Tighten bolt to 23 foot- 
pounds (31 N•m) torque. 


nuts ~o 120 foot-pounds (163 N•m) torque. 
(42) Pour 6 pints (3 liters) of lOW-30 motor oil into 
transfer case through fill plug hole and install and 


tighten fill plug to 18 foot-pounds (24 N•m) torque. 


SPECIFICATIONS 
Specifications-Model 208 Transfer Case 


Transfer Case Type . . . .... . ... . .... . .4-position, dual range, 


part-time 4-wheel 
cfrive unit with 


integral low range 


Torque .Transmittal Mode ..... . . . ...... . Dual sprockets with 


interconnecting drive chain_ 


Low Range Reduction Ratio 


and Mode . .. . . ........ .. .... . 2.6: 1 through annulus gear 
and planetary carrier assemoly 
Drive positions and shift controls . ....... . 2H. 4H, 4L, Neutral - 


Case Configuration . . . . 


Ranges selected via floor-mounted 


shift lever. (4-wheel drive-ranges are 
undifferentiated) 
. ... . ..... Two-oiece aluminum casting 


with removable rear retainer 
Lubricant CapacitV and Type ... . ..... . 6 pints (3 liters) 1 OW-30 
motor oil (only) . 


90621 


Torque. Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft-lbs) 


Detent RP.•J1 ner Bolt ... 


.. 
. 
'-. ' - 


'· . 


Drain ano r ii l Plugs . . : . .. . . . . .. . ... ... .... . . . .......... .. . 


FTO_nt/i:iear YokEr _ _Nuts ~, . . . ... . . '. _. : -:-. ,.; .. : ::,,,_: . ...,..!it::i:-.~ : · " .. :_.:.'"'~' . '. .. . 


I nd1cator Switch . . . . ............. .. . ... . .-.. .. .... . ... .. . 
Operating Lever Locknut ........ . .. ... . . . . .... . 


Rear Case-to-Front Case Bolts (All) 
Rear Retainer Bolts . ............. .. ...... . ... . 


service 
Set-To 
Torque 


23 


35 


·120 


18' 


18 
23 
23 


All torque values given in foot-pounds and newton-meters with drv rits unless otherwise specified. 


MODEL 219 QUADRA-TRAC 
TRANSFER CASE 


- ·-· ---~--":!" --"'.~' :·.;..~: nO.qa 
- ~.: 
- ~-.. 


'~-. .. ::.- 
_ ... ·.c ... ~ Fil 
· _ 
.~ 
· 


.r"!:-- • _ .... , .. ~ · • 


Service . 


In-Use 


Recheck 
Torque 


20-25 
30-40 


·-:-- 90:130·- - 


15-20 
14-20 
20-25 
20-25 


--. 


~- t-r 
•. 


Service 
Set-To 


Torque 


31 
47 


--1 63 


24 
24 
31 
31 


Metric (N·ml 


; · .Service 
ln·Use 
Recheck 
Torque 


27-34 
40-54 


-··· ; 22-176 


20-34 
19-27 
27-34 
27-34 


90620 


---- 
.·.:,......__ 


-::· ·- · · .. .::--Ailiiintily ;· zn. 34::.:.~ 
: . 


Cliialnifnllns~~' • 20-:r&:::;.:-.;.· .. :< · 
. -·- - -- Dliiiililbif ... iD-i7~ ...:- 


Lubrication 
Power Aow 
Sarvlca Diagnosis 
SpecHlcatlORS- 
Subassambly Ovarllaul 


Paga 
20-22 
20-22 
20-24 
20-37 
20-33 


.J. 


~ 
.. - .. -.- - · 


"' ...... _..,,. __ 


.. ---····.·;t • 


'e<. 
., , : lo!!·" 


.... ..... 


- -- -·-- ·- 
·- GlnnT 20-22'. - - 


ldantlflcatlon... · :2D· 22.. ·· - 


la-Vanlcta Sarvlcr. ·-:-20-25 


-....... 


20-22 
TRANSFER CASE 


GENERAL 
LUBRICATION 
.. 


/!fe~def"Zlf'qU~dr~; 'l"tif 0# '£!.e.jrl!~~~ ;!\;; ;,,.:i:, ~~re;;;~~~~~c 


ffJ~V::~t-ltfi'h ·~rrd tu~ 
...n~t.L~7a 
···C~A~s 
~ee1f1e~~he--Matntellaace 
four-wheel hig_h-lock position for.use when the vehicl,~ 1s 
-Sefiedule:--V"-hert-tl~~eaft~:-o~ -. , t-..1\.rf" 


i~Q~lW.e . tO..J:~c~w9~ pin.;;,.;., --=-- f11'l!(~ 
..,~~9'.-'.:~l"R'~ 
qi!taff.~ gr,ade 1:0¥30 .1f"\J - 


Model 219 provides full-time, fully differentiated op- 
motor oil only. Do not use any type of anti-frictfon type 


eration in 4H range only. The 4L and Lock ranges pro- 
additives or similar substance. Use the specified grade 


vide undifferentiated drive modes. In 4H range, 
of motor oil only. Refer to the In-Vehicle 
ice section 
differentiation is accomplished through a torque biasing 
for lubricant change procedures and '!!( 
e el. 


viscous coupling and an open differential connected to 
lubricant capacity is 4 pints (2 lite ). 
the coupling. Two drive sprockets and an inter- 
\.., 


connecting drive chain are used to distribute input 
POWER flOW 
"- 


torque. 


Drive range selection is by means of a floor mounted 
shift lever. A straight line shift pattern is used for all 
models equipped with the 219 (fig. 2D-40). 


' - 
•. 


F!g. 2D-40 
Modal 219 Shift Patten 


· Fbu"'f-Wfieel· lflgfi-tock P-osillon Indicator tamjf~·-~. 


Four-Wheel High (4H) Range 


In all drive range positions, input torque is trans- 
mitted to the transfer case geartrain thrqugh the input _ 
gear (fig. 2D-41). 
In four high range ( 4H), torque flows from the input 
gear to the planetary assembly and annulus gear which 
rotate as a unit. Torque is transferred to the mainshaft 


through the planetary carrier which is splined to the 
mainshaft (fig. 2D-41). 
In 4H range, the clutch sleeve is not engaged with the 
mainshaft. Torque flows through the mainshaft to the 
differential pinions which are splined to the mainshait. 
Torque is then transmitted through the pinions to the 
gear teeth on the side gear and rear output" shaft. Since 
the side gear is splined to the drive ~pro~ket, torque is 
also transmitted to the front output shaft through the 
driven sprocket which is connected to the drive sprocket 


. bx_t,b_e...Qrix.e cpa~J!.(fj~2Diil}- - ~ 
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·-~· V1$cous· ~oupli"~~~·~~~~r~!~~-~a~!~~ 
. 
· The different1af assembly consists of the side gear, 


rear output shaft and tftt! viscous coupling and differen- 
-tiai-pin-ion -gear-assembly:-'Phe-diffet entiaf operates in·- 


the' ~aiiiit"fasnfoil"'iS' ' a~ "O"ieii-tfp.e · aX1e ~ifr~reiitiar"rn ~. 


straight-ahead driving, the differential and coupling ro- 
An indicator lamp is mounted in the instrument panel 
tate as a unit. On turns, the differential allows the front 


to alert the driver whenever the vehicle is being oper- 
and rear axles to operate at their own speeds. This 
ated in four-wheel high-lock range. The lamp is con- 
occurs because the pinions are then free to rotate around 


trolled by an indicator switch in the transfer case. The 
the side gear and rear output shaft gear teeth at differ- 
switch is a ball and plunger unit that is activated by the 
ing speeds. 
transfer case range sector when four-wheel high-lock 
The viscous coupling functions as a torque biasing siip 
range is selected. The indicator lamp is illuminated in. 
limiting unit. If consists of an enclosed housing contain- 


the four-wheel high-lock position only. 
ing two sets of fixed clutch plates and a special silicone 
IDENTIFICATION 
fluid. The differential pinion gears are located in the 
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The couplfag does not provide limited slip operation in 
ln-Vehlcle Torque Blas Check 
· 
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( 4) Remove hub cap from wheel just raised. 


Four-Wheel Low (4L) Range 


In 41 range, the torque path through the transfer case 


is similar to 4H range (fig. 2D-41). However, in 4L. the 


clutch sleeve is engaged with the mainshaft and the 
annulus gear is shifted forward into engagement with 


the fixed (stationary) lockplate. This prevents the an- 
nulus gear from rotating. The planetary pinions are 
forced to rotate around the annulus internal teeth pro- 
ducing a gear reduction ratio of 2.Sl:L Because the 
mainshaf t, side gear and sprocket and coupling are all 
focked together in 41 position, the differential is by- 
passed resulting in undifferentiated four-wheel drive. 


Lock Position 


In Lock position, the clutch sleeve is moved forward 


into engagement with the mainshaft. Since the sleeve is 
still engaged with the side gear clutch, it locks the side 
gear and drive sprocket, which is splined to the side 
ear, to the mainshaf t as well. Torque now flows· 


through the side gear directly to the viscous coupling 


housing through the clutch gear which is splined to the 
side gear. Because the rear output shaft is also splined to 
the coupling housing, the differential is bypassed result- 


'.' 
ing-t:rr.·ad undifffil1*l.tiateti\fouilffliteeFuffve:lock rriode.-r · 
' · . This.. [~~g.e.. : shoul_d. b~ _ used~µly~-~heu:,the~ vehicle.. is, r 
· . 
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- -SEIMC-E DIAGNOSIS ---- - 
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Before attempting to repair a suspected transfer case 
malfunction, check all other drive line components be- 


forehand. The actual cause of a problem may be related 
to such items as the front hubs, axles, propeller shafts, 


wheels and tires, transmission, or clutch instead. If all 
other drive line components are in good condition and 
operating properly, refer to the service diagnosis charts 
for further information. 
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A ~~eth<?~ - ~or ch~c~_\n~. i\~c~s c~~ling ~~ration.,,~ 


~Pbtl.i..Jn anctll.Ut'"ofjlie velllc~ liis been deve!oped. ~e 


~rn_c:eruircinvoiv.enneasi1rln~e furqua.·reqiirred.: .. .fo~ 


- ~ 
_Q,~.~ the co~p)Li:ig wh~n .it..ia ht.a.static (at.,rest}..Gondi- . - 


· "-~ •• E.2_n. : ~enever· di~osJs:..ID.P.ica~~ possible· coupling· 


-- ~~ 
maJ!unction, check couglin~torqlle:'biaS> (static. rotatijlg_ 


:.~L ·-tOrqtte)-as outlirred"ilf"ffi~~foUdwfrigtWo proce<iures . . ::. 
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(5) Assemble socket and torque wrench and install 


on any lug nut of wheel just raised. 


(6) Rotate wheel using torque wrench and measure 


torque required to rotate wheel. 
(7) If coupling is operating properly, it should re- 


quire minimum of 45 foot-pounds (61 N•m) to rotate 
wheel. 


(8) If rotating torque is at or above specified limit, 


remove wrench, install hub cap and lower wheel. 


(9) If rotating torque is below specified limit, re- 


move wrench, install hub cap, lower wheel and refer to 


On-Bench Torque Bias Check. 


On-Benctr Torque Blas Check 


NOTE: The following procedure can be used as both a 
diagnostic procedure and a means of verifying coupling 
operation pri.or to reassembly and installation of the 
transfer case. 


(1) Remove .and disassemble transfer case as out- 


lined in 1980 Jeep Technical Service Manual. 


(2) Install clutch gear on side gear.(fig. 20-42). 


(3) Install assembled clutch gear and side gear in 
viscous coupling. 
( 4) Mount assembled coupling and gears in vise. 
Pface·-woooofoc'fs behveen vis~ jaws- a~d sid;-ge~~.,·i~d 
clamp· side ge:mfir~(fig. 2D-43). 
- • . 


-: .,.,, 


_ _,. . : 
~ (· 
- ~ . 


... 
p ;.. .- 


'- ~ ,.,,,,,.,, 


-·- 


~~ -- ·:.-- 


Y - 
9~9~:: 


.......... ---- 
....... ~ .. 
-~ 


PL~NETARY 
ANNULUS 
CLUTCH 
GEAR - :. ~ 
. 


TRANSFER CASE 
20-23 


"""'"' 
,__,.,.. j N·Pu r ~--~BL 
y ~- 1'oc --. ,G.C.Aa-- 


I 
_,,___~ _ 
_, 


- 
·-- - 
--- 
-~~ 


' 
JOI':!. 
.... _:- 
" .. ,......,..__,. 


DIFFERENTIAL 
/ 


l 


/ 


M 
~1 -~.-~ ~EA[ R : 
.. :.-: -,·-·· . - 
~--:---:1:-/.~=7"'fi:=~~=:"ii 


" ~-- 
";"'. 
~~~~ 


CM1 


' ~:= -........ - - 


.,,£...,,.;;:.."1"l...-;. ;.- 


MAIN 
SHAFT 


., -. 
-# 
., 
-.. -'"· 
• 


~--· 


DRIVE 
CHAIN 
4H----•· 
4L ___ _ 


TORQUE BIAS - 
•-· 


FRONTOUTPUT 
~ . 


SHAFT 


.· 


90579 


· ;.. ·'J' Frg?mr;·· Pow Aow.:....atadit 219 Qudn-Trae. Tnlliflr cu. · 


axle 
; ~ eed differe.nces that produce drive line torque 


loads are dissipated by the differential. However, when 
extreme speed variations between axles occur, such as 
when one whee! or set of wheels spin on an ice covered 
surface, the coupling acts to transfer torque to the axle 


wheeis :-iaving·greater traction. 
- 


The special silicone fluid in the enclosed portion of the 
coupling is quite viscous and does not thin out when 


·· - heated or subjected -·to-higJ:f SlieariOrces; In operation, · 


_ when ;one axl~ qver~eed.s_ ~u~~ to wheel:slip, the.input to . 


_ ·.!Ee CQup i ing- ·£~~~~i.~~_e ~o~p!ing,Jotati~nal sp·e~d to in;. 


- creas-e· also-.·· However,· as-· coupling· speed' increases, the 


- = fixed:~lutch· plate&:-in:-the-coupling- are'·forced ·arrotate:- 


··-·(sheair). through- the silicone-fluid· at higher speeds also: 


_;_~S::the . f!u id i~ f.o!~d bet'Yeen thj_ ·ru_~~~-:_it is displaced._ 


and expands, creating: shear friction and increased 


resistance to further increases in input speed. This re- 
sistance to rotating speed increases in direct proportion 
to the increase in input speed from the front or rear axle 
through the propeller shaft. 
In situations where the coupling becomes operational, 
the coupling does not lock che axles together to produce 
undifferentiated four-wheel drive. The coupling merely 


limits (controls) the amount of slippage while delivering 
maximum torque to the axle having greater traction. 


NOTE: The coupling and pinion assembly is not a serv- 
iceable component. It·is,a sealed unit and is not refil- 
l.able. If the coupling w pinions· become damaged in 
some way, .. it must be replaced as an assembly only. Do 
not attempt. to disassemble the unit. 
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TORQ UE 


WRENCH 
·,. _ 
(5) Fill transfer case to bottom edge of fill plug hole 


~ - -- '"'.'-with lOW-30 motor oil only. 


Ag. 20-43 
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CAUTION: Wood blocks ·must be placed between the 
vise jaws and side gear to avoid datriaging the gear: 


1 ~ 
(6) Install and tighten fill plug. to 35 foot-pounds ~ 47 


- N•m) torque. 


(7) Remove drain pan and lower vehicle. 


Speedometer Gear. Rear Bearing, Rear Seal. and Shaft Yoke 
Replacament 


NOTE: The front and rear yokes, seals, rear retainer 
and bearing and speedometer gear can all be serviced in 


the vehicle. The following combined procedure outlines 


replace-rnent of these components. 


Removal 


(1) Raise vehicle. 
(2) Position drain pan under transfer case. 
(3) Remove fill and drain plugs. Drain oil from 
transfer case. 


( 4) Mark propeller shaft and transfer case yoke for 
assembly reference. 
(5) Disconnect propeller shaft. Secure shaft to un- 
derside of vehicle. 


(6) Remove and discard transfer case yoke nut and 
seal washer~ Use Tool J-8614--01 to hold yoke while re- 


(5) Check engagement of clutc!-1 gear in viscous cou- 
moving nut. 
piing. Be sure gear is fu lly· engar.£ed in coupling before 
(7) Remo~e yoke. Use Tools J-8614--01, --02, -03 to 
proceeding. If ne<;_essary, ioqsen v'..:e and reposition wood 
remove yoke, if necessa7". 
blocks so they si!pP~gea~ttfifoupling: ~. 
· .;;. 
~" · 
· r::·" .. --· CSt:'Mar~ rear retamef.for a5sembly reference ·and 


(6) Install rear atjtput'i1jijlft in viscous coupling (fig; .. · :i;·.rem?!.e r:~i~~X:· . . . ... . • 
. ·. · 


2D-43). 
~ . . ..,c.J lt :· _ : _ .. "!~ ... ~,_7....._. 
:.. . _....::.. ~ 
~.( ~l. ~!move differential shims and speedometer 


(7) Install yoke on ,·ear · 0 1: ::nut shaft and instaU • driven gear. 


yoke- retainin~n-ur.-_:_ 
·· 
· 
-- 
·-(10)-Remove--rear output bearing ·snap-ring- and re- 


--- - 
- 
(8)' Ass~.~~ ~~~taJ;rS,o ... :-~~t ancLt~que,:~rencn;,~"'.' .. '';~~-~e-: .~ax i~~~_nrretai_ner. . ··· .. ~.: :.~,. - 
- . :-~ 
.. 


on yoke retammg nut (fr;;. 2D-4:~ . 
· 
(ll)~emove rear seal from retamer usmg punch or 


~ .. 


'· 


(9) Rotate rear output sha:·: ·1sing torque wrench 
screwdriver. 
. 
. 
. 
. 
. . 


and measure torque required to ::-:. :,1te shaft in coupling. 
(12) _ Ins~all be_armg m ~etai~er. Be sure shie_lded siae 


(10) Torque required to ro e:. :e shaft in coupling 
o~ bearmg is facmg case mter1or. Install bear.mg snap 
should be minimum of 25 foot-po u:ids (34 N•m) torque. 
rmg. 
. 
. 


( ll ) If rotating torque is less t.han specified, coupling 
(13) Install rear yoke seal usmg Tool J-29162 (fig. 2D- 
has malfunctioned. If torque is at or above specified 
26). 
. _ 
. 
. 
limit. coupling is in good condition. 
(14) Install speedometer gear and duferential shim. 
(15) Apply Loc.tite 515, or equivalent seala.nt, to mat- 


IN-VEHICLE SERVICE 


., _.._ ... 


_..Changing Lubricant :. · ~ . 
_._. 


-..:__:_:__( 1) 1aise v~hicle. 
.. .. 
. 


{2) ?osition drain :Qan under transfer case . 


......... ca> 
'.iemove-fiif'and:<lfam·P.'fct~and c ra:-!if11i~i~t. 


-- ~(A) instill ·dram ' 


1 


plug:~'~Tight~~ p l ug~ to 35 foot- 
pounds- < ~ 1 N•m) torque: 
~ · 
~ 


. ing surface of rear retainer and install retainer. Tighten 
retainer bolts to 23 foot-pounds (31 N•m) torque. 


- -{16) .- Install yoke; seal washer and yoke nut. Tighten 
nut to 120 foot-pounds (163 N•m) torque. 


· 
(17) Connect propeller shaft. 


· .. (18) Install drain plug and fill transfer case to bot- 


. to~ .. ajg_e, of .fill plug.,hole. with lOW-30 motor oil only. 


.:~ -,. ,Cl~) Ins~ll. fill plug. Tighten fill and drain plugs to 
18 foot-pounds (24 N•m) torque. 
(20) Remove drain pan and lowervehicle: 
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;...:._ ~~·.! . al<.t';;>:;,... ...... 
:_...ood- 
..;:::::. 


-~ROm- OR"ilEA: R OF' 


-~EHICLE TENDS TO 


~ 
. 
..t::pon~R 
~N'T1ER~- - ·· 


OCCASIONALLY WHEN 
DRIVING IN STRAIGHT 
DIRECTION 


TRANSFER CASE 
DIFFICULT TO SHIFT 
OR WILL NOT SHIFT 
INTO DESIRED RANGE 


NOISY IN ·- OR JUMPS 
OUT OF 4L.RANGE 


NOISY IN ALL DRIVE" 
MODES 


Service Diagnosis 


·. ~· 
< 
· ~: ~·-·-- 
~~- , ;~ -· .. --•• 


" (!}mco'?tect-or lfneqmrt ttreirressures- 


.... ~ ~:;:.:-...r-.. :£ 
(2) Mismatched tires 


(1) Vehicle speed too great to permit 
shifting. 


( 2) External shift linkage binding, 
bent, loose. 


( 3) Internal components worn, 
binding or damaged. 


(1) Transfer case not completely en- 
gaged in 4L. 


(2) Shift linkage binding bent, loose. 


( 3) Range fork, shift rail. annulus gear, 
or clutch sleeve lockplate, worn 
or damaged. 


(1) Insufficient or incorrect lubricant. 


- 
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SEVERE"t~w-Sd:En 
(l} Inatcates low-or-loss· 4.,_;;._.- 


SHUDDER NOTED 
of viscous silicone . 


DURING ROAD 'rnST 
fluid. 
- . 
. g~19.~- 
.- . :;:.,,~:::-~.:. - 
<,,-:;;.:;;:c~·~ 


LUBRICANT LEAKS 
FROM OUTPUT 


7'"- · ~ SH.ART: SEALS-OR: 


FROM VENT 


(1) Transfer case overfilled. 


' _ ( 3 f Shaft s~als damaged~ or installed 


.. ,... 
_meoITectly . 
...:::_ ~ :'· _ ::_-: 


_...,,.. - ·--- 
... _ 


-- 
Correctrie+l-r · - 


---(1) Adjust tire pressures to within 1t2 - 1 


· - pound on ail -four wheels: .. 
· 
- 
- 
...... 
..,... 


~ -- 
. _.. 
... 


(2) Install tires of equal size and type on 
ail four wheels. 


(1) Slow vehicle to 2-3 mph ( 3-4 km/h) 


or stop vehicle and shift into desired 
range 


(2) Repair linkage as necessary. 


( 3) Disassemble unit and replace worn or 
damaged components. 


(1) Stop vehicle, shift transfer case to 
neutral; then shift back into 4L. 


(2) Repair linkage as necessary. 


( 3) Disassemble unit and replace worn or 
damaged components. 


(1) Drain and refill with lOW-30 motor 
oil. Check for leaks if fluid level was 
low and repair as necessary. 
NOTE: If unit is still noisy after 
drain and refill, disassembly and in- 
spection·.in,ay-b&neeessary to locate 
source of noise. 
.. . 
.,,. 


- - (l) Check transfer case lubricant for 
burnt fluid containing yiscous 
silicone fluid . 


(2) If verified remove transfer case and 
disassemble. Check viscous coupling 
for case cracks, blown seal. 


( 3) Replace as necessary. 


( 4) Inspect front and rear axle for 
correct ratio. 


( 1) Drain to correct level. 


(2) Clean.· or repiaee vent. 
. 
.. · . ... - 


(f) ·Replace seaiS:-Be ~lire ;e;u lip faces 


.. - 
_in~rior-of-casE?" wh_en -installed. Also 
check yoke seal surfaces for nicks, 


,__ . ::Scratc1ies. Use croctis~cfom to - 


,~ .... remove minor surface irregU{arities. 
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DISASSE?11BlY 
NOTE: The spfri o111 eter .r;erzr fits 0 11 t he ::;haft one tCUIJ 
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· .. ·- 
·~d'" ·.- 
1- -·-·n · ~ 
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· ·,._ 
F' - - 
·~ 
T-lte~1tff· f:'iltf .. :;/wuldface the cuse. "Voce year po:;i- . 
(n Remove fo l ana" ram pugs. 
ram u ncan~ 
-. · 
' 
-- 
- 
. 
· ·- - 
- · . . • .: . . · . ,_ · - . _ 
.._. . 
twn for assembtv reference. 
-fr.om ·.transfer case. ~ ~.. 
. 
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., • .....__ 
'- - · 
•. 
_ 
__ 
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- IZ)' 1'erffove r'r· nt .and ... ,·ear- o u : put~sh ~-,_ff y o"kes °U:i- ~-- - --............_--_ 
__ .... 


· 20-44). Jiscara y9i·;e. sial \vasheri ind yoke iiii,tS:-- ~ 
:_--·~_::--~~ -----:-'-__ - 
. 
. 
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t' 
·· 
(3') r ,_ 
.. _ ~ ..... r 
· J"-: .. 
. 
r 
• bi 
··• . ~ ,.,.. (~) Ref!t~e rear output bearmg snap n ng and re- 
-· 
_._arK rear etame. :inu rP .. r case ,or assem ,y 
- , 
· .- ' f 
· 
· 
1 · 
-1 . 


j . 
,.. . 
,. 
,. , 
move oea:rmg rom retainer usmg p ast1c mat et . 


.1. ignmc. " reteren, ... 


(4 ) 
~·:e move r ~" :' retair:er at:,1ching bolts and re- 
move retainer. Us-: ~lasti c mallec :o loosen rerniner if 
necessary . .I> not ::;:·y retainer off ~ e ar case. 


(5) Remove differential shim(s) and speedometer 
drive gear from rear output shaft (fig. 2D-45). Tag 
shim(s) for ~'. ssembl y reference. 


- ... 
-, . . ·- 


NOTE: The rear autput bearing has one side shielded. 
Note bearing position for assembly reference. 


(7) Remove rear output shaft seal from rear re- 
tainer using screwdriver or punch. 


(8) Position front case assembly on wood blocks 


(fig. 2D-46). 
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Fig. 20-M 
Mildlf 219 Quadra-Trac Transfer case 
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1. MAINSHAFT REAR BEARING 
34. LOCK MODE INDICATOR SWITCH 
68. MAGNET 


SPACER - SHORT (2) 
GASKET 
69. FRONT OUTPUT SHAFT REAR THRUST 
2. SIDE GEAR 
. 
35. LOCK MODE INDICATOR SWITCH 
BEARING RACE (THICK) 


"'3':.'~~~Yf'.,_~,~~Re,1-'7'.' 
.J¥ · 
. ~r~ ~~ · . . . ..,._ . . - m;FRONTOl!1Tf>U1"S~'M<A~;t='"'._~ST . 
. 
' 
- 
. . 
16 
ll>IA 
11.,.-="~~b 
.., 
_.._ 


.iC:::i~~~;Li\cJl~~ ,. ~·:-,.;·~Fl! ~~TE_. -- .u~ ,,:~~~~~g~stt~~i'r~~tT1'tA\UST 


-"B"E~RTNGS"t"rSt"-.-.._-:-_ - 
- ·- --39: R-AH&f:-5.EG--l'OA 
• 
""~ - 
- BEARING RACE (THINI - 
. ~ - 
.. - 


.5-M~SHAEl:,Q,WN.G-, ~ - 
_ 
_ 
4!J-..~Jl.!Ci~fO.R_K 
--'· 
12.-DRl.VEN-SPROCKET..QUAlNtNG SNAP 
~ 
OUTPfil~T 
-~ 
41. RAl\IGOOR'K 11'J'Sear . 
-•. -:.-.·::;;.•-.. ·- . 
. RING..-. 
~ 
. 
- 


T. "cfft"PUMP ~v«~ 
~..,_ 
:.:a2. k~~R'K 
IS'fl!D~ 
---~ 
73.:1>"RIVE"CHAl N 
...._ ·::;z .--..,_ ...--- - 


8. SPEEDOMETER GEAR 
43. MODE FORK SPR'fNG 
74. DRIVEN SPROCKET 
9. DIFFERENTIAL END PLAY SHIMS 
44. MODE FORK PADS 
75. FRONT OUTPUT SHAFT 


(SELECTIVE) 
45. MOOE FORK INSERT 
76. FRONT OUTPUT SHAFT FRONT 
10. MAINSHAFT NEEDLE BEARINGS (82) 
46. MOOE FORK 
THRUST BEARING RACE (THIN) 


11. MAINSHAFT REAR BEARING SPACER 
47. SHIFT RAIL SPRING 
77; FRONT OUTPUT SHAFT FRONT 
12. CLUTCH GEAR 
48. MOOE FORK BRACKET 
THRUST BEARING 


13. CLUTCH GEAR LOCATING RING 
49. REAR OUTPUT SHAFT BEARING 
78. FRONT OUTPUT SHAFT FRONT 
14. DRIVE SPROCKET LOCATING RING 
50. REAR OUTPUT SHAFT BEARING 
THRUST BEARING RACE (THICK) 


15. DRIVE SPROCKET 
SEAL 
79. FRONT OUTPUT SHAFT FRONT 
16. SIDE GEAR CLUTCH 
51. REAR CASE 
BEARING 
17. MAINSHAFT THRUST WASHER 
52. WIRING CLIP 
80. WASHER 
18. MAINSHAFT 
53. SPLINE BOLT 
81. LOCKNUT 


19. CLUTCH SLEEVE 
54. REAR OUTPUT BEARING 
82. OPERATING LEVER 


20. MAINSHAFT THRUST BEARING 
55. REAR RETAINER 
83. RANGE SECTOR SHAFT SEAL 


21. ANNULUS GEAR RETAINING RING 
56. VENT 
RETAINER 


22. ANNULUS GEAR THRUST WASHER 
57. OUTPUT SHAFT OIL SEAL 
84. RANGE SECTOR SHAFT SEAL 


23 ANNULUS GEAR 
58. REAR YOKE 
85. DE.TENT BALL 


24: PLANETARY THRUST WASHE·R·· 
59. YOKE.SEAL WASHER · 
86.· DETENT SPRING 
25. PLANETARY ASSEMBLY 
60. YOKE LOCKNUT 
87. OETENT RETAINING BOLT 


26. MAINSHAFT FRONT PILOT BEARING 
61. VENT CHAMBER SEAL 
88. FRONT OUTPUT SHAFT SEAL 
27. INPUT GEAR 
62. FILL PlUG AND GASKET 
89. FRONT YOKE 


28. INPUT GEAR THRUST BEARING 
63. DRAIN PlUG AND GASKET 
90. LOCKPlATE BOLTS 
29. INPUTGEAR THRUST BEARING RACE 
64. REAR CASE BOLT 


30. INPUT GEAR OIL SEAL 
65. WASHER (2) 


31. INPUT GEAR FRONT BEARING 
66. CASE ALIGNMENT DOWEL 


32. FRONT CASE MOUNTING STUD (6) 
67. FRONT OUTPUT SHAFT REAR 


33. FRONT CASE 
BEARING 


Fig. 2D·45 
OIHarantl1l Shim. SpHdomatar Gur 11d 011 Pump 


~-· 
,, l 


" . t 


!:,;..;..._,..--~ 


NOTCH 
WOOD 
BLOCK 


Ag. 2D-46 
Mouatlng Transfer Casa on Wood Blocks 
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90687 


.. ·. 


"' 


Flg. 20-47 
Rear Casa Removal 


REAR OUTPUT SHAFT. 


ANO VISCOUS COUPLING 


.. ; .. 
; 


~ 


MAINSHAFT 
PILOT ROLLER 
BEARINGS 


Fig. 20-48 
Viscous Coupling and 


Rear Output Shaft Removal/lnstallatlon 


90688 


112) Remove rear output shaft from viscous 
coupling. 


THRUST 


BEARING 


TRANSFER CASE 20-29 


Flg. 20-49 
Front Output Shatt Raar 


Thrust Bearing Assembly Ramoval/lnstallatlon 


(17) Remove driven sprocket retaining snap ring (fig. 
2D-50). 


(18) Remove- drive sprocket, drive chain, driven 


sprocket, side gear clutch and clutch gear as assembly 


(fig. 2D-51). Place assembly on workbench and mark 


components for assembly installation reference, espe- 


. · .. .cially_sproc~ets"'~ · '..c · ,..,.- 


113)- Remove shift rail spring from rail. 
RETAINING 


-~) ~~_!!love plast~~.il pump f[om_§haft bo~~iyear_ ; ,-sNAt.i:ti~ 
cas&-N<>t-e pump pos1bon:for assembly reference~EIJd .; . 
· ' · 


wrttrre'Cess in it must·ffi.ce shaft bore· when instalre'd:'-' .. : -::... 
. 
· · ~: - 


-~, 
R~ri:t~ ve ~~~put :>~~~aru:~ seal,·_fro1!:(~ 
~, 
.::'.:--::_ 


~ase71J'Se screwdriver to pry seal out of sea1 ~Jore. 
~'-, 
- 


-rroTRe'move fronCoutput shaff1 lirost ;ieanng 35:. - 
-:.. _..;...;;.:;..:;o;.__""""'"-- 


4 
--- 
- 
• 
...-- 
. • 90690 


. sembly (.ffg. ·:2D-49). Remove thick washer, bearing.a.11d . 


thin -washeh Tag assemblffor installatfon·reierenee; 
Ag. 20-50 DrtVln·Sprocket Retaining Snap Ring Remanl/lnstallatlon 


20-30 
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Ag. 20-51 
Sprocket and Cb1ln Ramav1l-'n1tlflltla1 


(19) Remove needle bearings and bearing spacers 
from mainshaft or side gear bore. Total of 82 needle 
bearings and three spacers are used. 


(20) Remove side gear/clutch gear assembly from 
drive sprocket'.(fig. 2D-52). Remove two snap rings and 
remove clutch gear from side gear. Note position of snap 
rings and gears-for assembly reference (fig. 2D-53). 


(21) Remove-side gear clutch (fig. 2D-54), mainshaft 


thrust washer and remaining (short) mainshaft needle 
bearing spacer. 
- ..;·- - 
r• •~;- _ 
- 
- 
--.<-''"' 


. 
.,. 


. 
. 
.. .. ~~ 
J 
• 


(22) Remove front out'Put shaft and shaft thrust 
bearing assembly (fig. 2D-55). Note installation se- 


quence-of thrust bearing assembly. Correct sequence is 


thin race-bearing-thick race. 


. ... 
. ..... 
~ 4 
-.-..... ~": 
• ·,-:<" 


,_ 


· .... .:.- . 


::~~: ··01Jl/"' 


~ 


Ag. 20-53 
Sida Gaar Componlllts 


RQ. 20-54 Sida Gaar Clutch Ramanl/laatallltloa 
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(23) Remove front output shait seal from front case 
using screwdriver or punch. 
----- 


~ : ~~ r::: -- 
_ ~ .. :.~~·~ --(2~-=--~ovEf shif; -r:nIF.~P.ririgJ~f~t;11ift r:aili"~ 


-~,.::..: _ ~-~lready. _remov.ed. Tag:_~g_rJng:.f or _~~-ref erenee. 
_- 


~ '"-=~- - 
:.- =(25,.:.Remove .clut~ieev~.m~d 
nio<fe.io~ 
- 
-~· ... ··-- 


..,......_._ _ ~ 
· 
9'0692-·- 
- 
·- - - 
. 
__._..... 
~. 
- 
. 
~~------... 
-- 
- 
_ ~ ----- - -.- 
~-T 
;~~ :,._:.__.; :.-: ... :> _ 
-:--h ~__:, __ 
32r~~ ~ ass~-~~IJ. (~g_:3E:56). Note po!1~on ?! com-_ 


- ~· 
F: 
- 
• 
• 
• ·~ - J>Onents for,. _assemnly- reference. - U"tsassemble com- 


- ... AQ. 2D·5~r' Sl~,_ Qar, Clutcfl _6~~prociltl 11~~:_;:--::.; £00eiltS..for::cl!aJling and inspegtto~-:;: '-- 
-"'",._ - 
_,,,. 
.. -- .... , . .. ...... · ... ~ - ' 
. • , ' , ... __ ~- 
-.... .. , .. t_:;;,__ 
.... 
-,....w. ...........____ __ , -r-~.- . 
: 
•• . 
·-...:: • ...,...~-~- 
. ~-· 
• 


... 
- 
- 
~ -__,__ , 
.... . 
~..._ 
...... ~ 
~ - 
._ ... ~ ~~ 
,, 
' • 1~ 
·"t' 
... 
. .. 
~-i- vA 
- 
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(26.l Remove mainshaft thrust washer and remO\·e 
:painshaft (flg~_ 2D-57). Grasp shaft and pull straight up 


. 
-...- ·~::..- 
.. 
...., J 
, 


.:.;. 
, . 
to.remo'ie. . 
· 


--.,_ · __ :.,.: · .• - . (271" Mova,.r~ nl..{.e oper..aring lever_ downward to la.st 


Fig. 20-55 
Front Output Shatt and Shatt Front Thrust Bearing 
Removal/lnstallatlon 


- Ag. 20·56: Cluteli.Sleiiiaid·Mild1'fort Remonl/iDstallad•• 


_dg_te.nt QPSiti.Qn. 
. . _ --· 


- 
(28) Disengage rang~iork Jug from range sector slot 
·-(fig:· 2D-Zlf 
. . 
. 


(29) Remove annulus gear retaining snap ring and 
thrust washer (fig. 20-58). 


· Ag. 2D~Annulus Gear· Snap Ring 1nd Thrust Wuill' 


. , ·-· . ;:. 
· .. • 1~"._ ;;.;. RlllllYlflfliatltlatlaa 
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(30) Remove annulus gear and range fork as assem- 
(34) Remove input gear and remove input gear 
bly (fig. 2D-59). Separate components for cleaning and 
thrust bearing and race (fig. 2D-62). 


···' 
,_ i-wpectiu11,. -:~ 
-~ ., ~ 
- 
"'~- - 
~ - -~ 
~ ~_.:. ... ~- ( 35 ) Rerri'5'Ve'l'mlge s~mr ctetertf batt·antrspring re- 
~R.a:ID~n-~ ~tar,y;:.thru~. ,\¥a~*'*f..r811ii~~::-.!lf.l•..J.iining tw.r&; .. :a.nd ... temcive~teni . J:ial.L and ~pring (fig. 
~ 
-···rnrry-assembly hLtlr'("fig:-2D:.oo). 
~- -- 
- 
· "* 
.2'.Ll-IOi. .. _ 
--- ,..- ~ 
-- --- 
- 


;;-_ ~- 
(32) ~nio~- ~~~semb!y~ 
P?-OJI:Q~ ~ey;move r'an~es~c!O~ ~n~~E_enring r~:::er--attach- 


,...~~ 
Plin~~ai-y PrUb and'liftassemoly upward to re~. :. 
mg nut a~ish'?r°··~ithenrove-·tever. · -- - 
(33) Remove mainshaft thrust bearing from input 
(37) Remove range sector. 
gear (fig. 2D-61). 
(38) Remove range sector shaft 0-ring and retainer 


Fig. 20-59 
Annulus Gear and R1n11 Fori Remov11/lnst1ll1tlon 


- ~t:Ht't ~f ~.?_;.} · . .? ~~ . 


1~~·.~:--:"! ·J7 :~~~:. - · 


· ·~ - . 
·:·~ _:.;~~:·_. : ... 
;:.~~ ~-. :7,,. ~j:_l~~---- 


· - · ,.::---,.., _ 
.... ·: ·-·.-:-·.·- 


(fig. 2D-44). 
. 


(39) Remove input gear oil seal from front case using 
screwdriver or punch. 


Fig. 20-6.l 


CLEANING AND INSPECTION 


·~ 
. 
"' -·--~ ~- ~,-- - __,.,.. .. , 
· 
· · -~.__,,_.__.... - - 
-·-----·---· 
.:-· 
~~ · 
Wasli:all parts thoro~ghly. Jt'l clean solvertt:~e _ sure all 


· ·~-- - ·- 
o'ldiubri_c~nt~met;!l1ic ·garticfe8;- (iirt or for~l1rm?-te~r'ial _ 


are :-em.Q..ved from th~ 
. surfaces of every _part._A.pply .. 


:~ ... ~ompre~sed air to each-;.a.i_1=feed:_29Ft and .~annelJn each 
c:.ise half to remove any obstructions or cleaning solvent 
residue. 


.... i 


Inspect all gear teeth for signs of excessive wear or 
damage and check all gear splines for burrs, nicks, wear 
or damage. Remove minor nicks or scratches with an 
oiistone. Replace any part exhibiting excessive wear or 
damage. 


Inspect all snap rings and thrust washers for evidence 
of excessive wear, distortion, or damage. Replace any of 
these parts if they exhibit these conditions. 


Inspect the two case l:ialves for cracks, porosity, dam- 
aged mating surfaces, stripped bolt threads, or dis- 
tortion. Replace any part that exhibits these conditions. 


Inspect the low range lockplate in the front case. If the 
lockplate teeth or the plate hub is cracked, broken, 
chipped, or excessively worn, replace the lockplate and 


the lockplate attaching bolts. Refer to the Low Range 
Lockplate Replacement procedure in the Subassembly 
Overhaul section. 
· 


Inspect the condition of all needle, roller, ball and 
thrust bearings in the front and rear case halves, and 
the input gear. Also check the condition of the bearing 
bores in both cases and in the input gear, rear output 
shaft. side gear, and rear retainer. Replace any part that 


.... ~, ., e.xhib.~1:§, signs Gf ~c~ssiv,~_:vear or.damage .. Xi.the case..01'. 


· input gear bearings require-replacement, referto_Bear .. 


"'I : 
ing.,Rep-iacement in th~ Subassembly, Qverhaul.s~n :. 
., . 
~.- 
•: ....... 
< 
• 


Inspect the coupling and pinion gears. If the coupling 


is leaking fluid or-the gears are worn or damaged in any 
way; replace the cou'pli.fig as-an-assembly only. Dq n_qt. ~ ­ 


. . attempt to 'service the 'unft 


SUBASSEMBLY OVERHAUL. 


Lockplate Replacement 


(1) Remove and discard lockplate attaching bolts. 


(2) Remove lockplate from case. 


(3) Coat case and lockplate surfaces around bolt 


· · holes·with· Loctite 515,. or.equivalent· sealant:-:- ·:--· · - · 


. . .. -.. "("4)' Po!iition new locK'pfak Iii case . ariCr filigii bolt 
holes in lockplate and case~ 
- 
... 
· 


.., - --- . .:::. -· ·(5}-Coal·new I0cl<plareattiiching b01ts With Loctite 


_.. 
. 271 ..,o~ equivalent adhesive sealant...- . .- 
--~.- 
.. , 
(6). Install C>.nd tighten: lockplate attaching bolts:..to . 
·,,. 30 foot-pounds t-U N•m) torque;· 
_ .. t:.: •• · -'" .. .- . 
_,., ... 
·~· 
~. 
.. 
·- ........ . 
- 
·- c.! 
. ,.. 
.. 
..,.. 
. 
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Bearing and Bushing Replacament 


CAUTION: All of the bearings used in the transfer 


·case m1.tst be correctly positioned to avaid cm·ering the 


bearing oil feed holes. After re-placing any bearing, 
check the bearing position to be sure the feed hole is not 


covered by the bearing. 
· 


Rear Output Shaft Bearing 


(1) Remove bearing using Driver Handle J-8092 and 
Remover J-29165. Refer to figure 2D-27 for similar tool 
setup. 


(2) Install bearing using Driver Handle J-8092 and 
Installer J-29166. 


(3) Remove bearing installer tools and check bear- 


ing position to be sure the bearing oil feed hole is not 
covered. 


Front Output Shaft Front Bearing 


(1) Remove bearing using Driver Handle J-8092 and 
Remover J-29168 (fig. 20-27). 


(2) Install new bearing using Driver Handle J-8092 
and Installer J-29167 (fig. 20-28). 


(3) Remove installer tools a.nd check bearing posi- 
tion to be sure oil feed hole is not covered. 


Front Output Sb1ft Rear Baring 


(1) Remove bearing using Remover J-26941 and 
Slide Hammer J-2619-01 (fig. 2D-29). 


(2) Install new bearing using Driver Handle J-8092 
and Installer J-29163 (fig. 2D-30) . 


.- 
(3) Remove installer tools and check bearing posi- 


tion to be sure oilf eed . .hole is not covered. Aiso be sure 


b~aring is seated flush with edge of bore in case to allow 
room for thrust bearing assembly. 


Input Gear .fronVRear Barlngs 


-.. (1) Remove both bearings simultaneously using 
Driver Handle J-8092 and RemoverJ-29170 (fig. 20-31). 


(2) Install new bearings one at a time. Install rear 
bearing first; then install front bearing. Use Driver 
Handle J-8092 and Installer J-29169 (fig. 2D-32). 


(3) Remove installer tools and check bearing posi- 
tion to be sure oil feed holes are not covered. Also be 
sure bearings are flush with case bore surfaces. 


M1lnsh1ft Front Piiot Bearing 


(1) If bearing cannot be removed by hand, remove it 
using Slide Hamm.er J-2619-0l and Remover J-29369-1 
or similar internal type blind hole bearing puller (fig . 
2D-33). 
. " (2) If necessary, install .new bearing using Driver 
Handle J-8092 and Installer J-29174. Be sure bearing is 
flush with. bore (fig. 20-34). 


~ 
· · 


20-34 
TRANSFER CASE 


(3) If bearing was seated using installer tools, check 


!?~~~~ pos~!i.on !I ,b(~s_yr.EL~.£le feed ~o~e_is no1_.fO.'!'.~.tpd. _ 


Also. be,,.sure ~~~J:~:~:_<rl'~~~w_;~p-~e or ~~ng ; 


. 1'§!.~_ - 
-- - ~- - - _:_ __ 
··- . 
. 


Raa[;ou1put eeirln;~ii.~16~ 


(1) Remove snap ring and remove bearing using 
rawhide mallet or brass punch. 


(2) Install new bearing using Tools J-8092 and J- 


7818 (fig. 2D-25). 


CAUTION: Be sure the shielded side of the bearing 
faces the interior of the transfer CMe after installing it. 


(3) Install bearing snap ring. 


( 4) Install seal using Tool J-29162 (fig. 2D-26). 


Annulus Gear Bushing Replacement 


(1) Remove bushing using Driver Handle J-8092 
and Removerc.-Installer Tool J-29185 (fig. 2D-35). 


(2) Install new bushing using Tools J-8092 and J- 
29185 (fig. 2D-36). 


(3) Remove any chips generated by· bushing 
removal/installation. 


ASSEMBLY 


NOTE: During Msembly, prelubricate all transfer ca.5e 
internal components with 10 W-30 motor oil or petro- 


leum jelly where indicated. Do not us.e chMsis lubricant 


or similar "heavy" type lubricants. 


(1) Install new input gear and rear output shaft 


... ~ · ~ !1ea:Firrg .. 6ir'~ls ? 'Se*ea:rs~ flusfr with• edge'oCs€~1!Dore 


. ' or.in sea1 gpmve in case. Coat seal lips with g~.o1eum 


· ·1enyafil:er installation. 
. · .....::: ..... ~· 
::~ ~ : 3~ 


.... (2). fnstall · inp1i't "gea"r -thrust bearing ;~e in case 


counterbore (fig. 20-62). 


Ag. 20-63 
R1ng1 Sector'lnstallatlon 


(11) Assemble annulus. gear and range fork. Install 
assembled fork and gear on and over planetary assem- 
bly. Be sure annulus gear is fully meshed with planetary 
pinions (fig. 2D-59). 


(12) Insert range fork lug in range sector detent slot 
(fig. 2D-21). 


(13) Install annulus thrust washer and annulus re- 


taining ring on annulus gear hub (fig. 2D-58). 


(14) Align mainshaft thrust washer in input gear, if 


necessary. 


(15) Install mainshaft. Be sure shaft is fully seated 


in input gear. 


(16/ Install-·m:ainshaft"thrust washer-on mainsnaft 


(fig. 2D-6.4) . .... -.. _i: 
~ 
... 
~ - 


( 17) Install short mainshaft needle bell!i!lg spacer on - 


shaft. 
-· 


-- - · (3) fosnill"input" gear ttrrust· t;earing on ingut.gjar 
'"'. ,,. 
. arid i~stali gear ~and .bearing iri case (fig. 2D-62): .. 
' 


( 4) Install mainshaft thrust bearing in bearing re- 


cess in input gear (fig. 2D-61). 


(5) Install planetary assembly on input gear. Be 
sure planetary pinion teeth mesh fully with input gear 


(fig. 2D~61). 


(6) Install planetary thrust washer on plan·etary 
hub (fig. 2D-60). 


(7) Install new sector shaft 0-ring and retainer in 
shaft bore in case. 


(8) Install range sector in front case (fig. 2D..Q3). 


- --.-·- ·- Install--:ope_ra.fi:ng~I~v~,.;uri:~~~~r.:-sh_aft:'~~iH!'t':r.~-: - 
- ·-- · atta£_1iih~ 'washer artd focRnut on slialt. Tighten loClaiut 
. 


: to 17 foot:poundS.~23 N"•m) torque_:: 
_·:-_..:. 
:.... 
- - 
~;;: 
· :..:..:.~}-lns.tall:-l1etenUlltin~lt 
·~faining.~ --- - ;r;.;:· 


.,.~ __ fr_o,n..Lcas.~_det.e~t..b.o.re.. Tighten.bolt to 22.foo~-pound~SO.. ....,.--~[. 
~ 
. . 
---~~ . 
'· . . 
_ 


90703 


_ 


.. .-. N•m1"torque (fig; 2D.-10.) ....... ..,_. .1__ 
- 
. - 
· --:· 
- ·- .- -- - 
.- ....,, • .. ~ 
<,· 
... ~4! • --- 
•.. 
. ... _.,...._~., . 
·~,.·- 9o 
7_ -·· _ ·~ 
&..:.:. 
- 
· -·~ 
.-.... .. 
..~ 
- 
-- - ·----- 
- 
·- 
• 
..>it} 
- 
--....... 
~ 


:::7:; .;~-{~~~~ve~~~~~~-~~~~Eo_&itJon.:;.J.:,." _ 
:_._::"'~ -. .. : ... a~..:Zft.04.\;,Maialilatt_'.~w1u.~1ilsta~ .. 
~ _-:-:. 


(18) .i.pply liberal coating ·Jr petroleu m jeHy to main- 
shaft needle bearing surface ~rnd to all ) 2 needle bear- 
ings .. rilsrn11 .:trbearlngsorl'sh:iit.~e sure bearings-are ili 


vertica·l oosition· and seat on shofrspacer. Use additional 


petroleu~ 1 jelly to hold be.ar:ngs· fo place iCiiec-essary 


(fig. 2D-t:i5). 
~' 
. 
~ - 
' 
. -: 
-- - - 


(19) [nstall long mai"nshait needle bearing spacer oii 
shaft (fil?". 2D-65). Lower s;iacer onto previously in- 


stalled needle berings carefully to avoid displacing 
bearings. 


NEEDLE BEAR ING 
SPACER (LONG) 


. · .. ~ 
. 


Fig. 20-65 
Malnshaft Needle Bearing~ and Spacer lnstaUatl~n-· 


; 
., 


MOOE FORK 
BRACKET 


TRANSFER CASE 
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Fig. 20-66 Assembling Mode Fork. Spring and Bracket 


(25) Install side gear clutch on mainshaft with clutch 
gear teeth facing downward (fig. 2D-54). Be sure gear 
teeth mesh with clutch sleeve. 


(26) Install remaining short mainshaft needle bear- 
ing spacer. Install spacer carefully to avoid displacing 
previously installed bearings. 


(27) Install front output shaft front thrust bearing 


assembly in front case. Correct installation sequence is 
thick race-thrust bearing-thin race. 


(28) Install front output shaft in front case (fig. 2D- 
55). 


(29) Install clutch gear on side gear (fig. 2D-53). Ta- 
pered side of clutch gear teeth must face side gear teeth. 


(30) Install clutch gear and drive sprocket locating 
snap rings on side gear: Install snap rings so snap rings 
face each other (fig. 2D-53) . 


· --(31) Position drive and driven sprockets in drive 
chain and install assembled side and clutch gears in 
drive sprocket (fig. 2D-52). 


(20) Align . shift rail bore in case.with bore in_;:a.,~ge~-- -- · -- (32) Install assembled drive chain, sprockets and 


fork and install shift rail. 
side gear on mainshaft and front output shaft (fig. 


NOTE: Remove all traces of oilfrmn the case shift rail 
bore before installing the rail. Oil in the case bore may 


prevent the rail from seating completely and prevent 


rear case installation. 


(21) A.ssemble mode fork, mode fork spring and 


mode for!< bracket (fig. 2D-66). 


(22) rnstall clutch sleeve in mode fork r fig. 2D-56). Be 


sure sleeve is positioned so I.D. numbers on sleeve face 
upward after sleeve is installed. 


(23F_Align clutch sleeve and mode fork assemO!y 


with shift rail and install assemb+y on. :;nift -rail and 
mainshait. Be sure clutch sleeve is meshe·: with main- 
shaftgear. 
.~ 
. 
---- - 
·- 
·~ 


(2-4-)-· Lubricate- remaining 41 mainshaft needle-bear-- 
ings· and position' bearings on shaft.-Use additional pet-- 


roleurit jelly to hold..bearings on.shaft;.if necessary. · . • ,:_ ·. · 


2D-51 ). Align sprockets with shafts, keep assembly level 


and carefully lower assembly onto both shafts simulta- 
neously. Take care to avoid displacing mainshaft needle 
bearings during installation. 


(33) Install driven sprocket retaining snap ring (fig. 


2D-50). 
(34) Install front output shaft rear thrust bearing 
assembly on front output shaft. Correct installation se- 


quence is thin race-thrust bearing-thick race (fig. 


2D-49). 


(35) Install shift rail spring on shift rail. 
. 


(36) Install new 0-ring on mainshaft pilot bearing 
hub (fig. 2D-48). 


(37) Coat mainshaft pilot roller bearing hub and pi- 
lot· roller. · bearings with liberal quantity of petroleum 


jelly and ins.tall rollers on shaft. Use enough petroleum 


jelly to hold bearing rollers on shaft (fig. 2D-48). 
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(38l Install rear output shafr in viscous coupling. Be 
sure shaft is fully seated. 
(50) ~fount Dial Indicator J-8001 on rear retainer. 


- . 
-f89} I-ns~lett · v<iscOt1s cuap!fitg!aIIctre:n out- 
put sha:fit.:o~ maj~~~-maimlraft , 


pilot·hub-with·-pil-61 bearing-tore in-rear dUtpUt shaft 
anct-carefuily--lowerassembironto m:rtnshaft:Tuke c·are 


to-·a vuid""·diSp!"a"'efRg,. pffo'f ~oife'f' oegf{itgg;~UTTng 
installation. 


Position indicator st~·lus so it contacts top of yoke nut 
~&~-- 


·" 


(40) Align clutch gear teeth with viscous coupling 


teeth and seat coupling fully onto clutch gear (fig. 2D- 


67). 


NOTE: When correctly installed, the clutch gear teeth 
will not be &'isible or extend out of the coupling. 


':·:: ::- 
U~l ) 
In.~.t;i.ij. yoke on front output shaft and ro t:>.i:e 


- fronr-shaft terr complete revolutions. 


- - (52) Rurate front output shaft again and note end 


-;play regisltred on dial indicator. End play should be 
0.002 to 0.010 inches (0.05 to 0.25 mm). If end play is 
correct, go to next step. If end play must be adjusted, 


remove rear retainer, add or subtract differential shims 
as required, and check end play again. 


. 
. 
- 
. .... ... 


(41) Install magnet in-front-case·, ifremoy_ed. 
.+ 
- ·- '"(_ 
· -~-:: .~.: - ~ 


( 42) Clean mating surfaces of front and' ·rear cases---.... 
-~ -- 
.. 


thoroughly. 


-- -(43)-Apply Loctite 515; or-equiv-alent-sealant, -to-mat- 
-- ···- 
-- 
, ing surface of front case and to alHruie attacliing bolts. 
Ag- 2ll·68 CbacklmJ Dlffarantlal End-Pfay -~ - 
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( 44) Install rear· case on front case. Align case dowels 
and· install case attaching bolts. Tighten bolts to 22 foot- 
pounds (30 N•m) torque. 


(53) Remove both output shaft yokes. Discard old 


NOTE: The two case-end dowel bolts require flat 
washers. 


yoke nuts. 
· 


(54) Install new front and rear yoke seals if not ·n- 


stalled previously. 


(55) Remove rear retainer bolts. apply Loctite 515, or 


(45) Install oil.pump on rear output shaft and seat it 
equivalent sealant, to mating surface oi retainer and to 


in case. Install pump so side with recess faces interior oi 
bolts and reinstall bolts. Tighten bolts to 22 foot-pounds 


case (fig. 2D-45). 
(30 N•m) torque. 


(46) Install speedometer drive gear and differential 
(56) Install new yoke seal washers on output shafts, 


_ , • ., shim on output ~hafqiig. 2D~~5). _ ... ,. . 
-~~.- - . 
-. -·.-:: in.~tall.. yoke~- on. shafts and install- new yoke nuts. 
(47) Install vent ·chamber seal in rear retain·er; ir 
Tightefrnutflo 110 foot-pounds (149-N°9m) torque. 


_- . .,. ·. Temoved. 
· : -· ~ · 
- 
-=.... 
· 
~. (5'.7LinstalL-drain plug. Tighten . plug to . 35 foot- 


:--==-: .::._:. (_4fil. _Align_ ~O._lti_stall ~.r~r-te.t~in.ei:.:qrr·-r_~~,ase. __ --- 
pOllndsJ 47. ~t6r.que.- 
.. 
-_ -: : .. ;,; _ - 
-~ 
.. ~T}gl!~5!.~-£~ai..i:.~2-~!~~ finge_r-tig!tt .9:l}!l-___ _ -~~ 
_ 
__....(§§)_)'Qur.,_,~ !lints. (L9Jiters)...of lQ.W..,.30.motw;.oilinto- 


- 
. ·"· ( 49) !~stall Y.?_ke on ~~r .?...UJput shaft. Tighte.nso~~_,.,J_taAsfe;:,: ~ase.thtough. Hll plug hole-, and install fill plug . 


...... .::~.1~1!~=-~i~~~.on{.X.: e-.-.·: ::-._ __ .::.::...:·· .• :-;: .. ... '-,,~~-:::;~~ 
T.::"~t~e!?_g!<!}5 ·f2?~~un~ (4] ~·:m) t~rgµe;- 
_. 
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SPEClFICATIDNS 


Specifications-Model 219 Quadra-Trac Transfer Case 


Transfer Case Type . 
. .4 position , .::J31 range, 


full time 4-wneel drive 


unit with integral low 
range and a neutral and 


lock position 
Torque Transmittal Mode .... .... .. .. ... Dual sorockets with 


Low Range Reduction 
Ratio and Mode .... . 


connecting drive chain and 


an interaxle differential - viscous 
coupling unit 


.· .. . . 2.61: 1 through annulus 
gear and planetary carrier 


assembly 


Drive Positions and 
Shift Controls .... . ... ...... .. . . . . 4H, 4L, Neutral, Lock. 


Lubricant CapacitY 


Ranges selected via floor mounted 


shift lever (4H range is fully 
differentiated. 4L and Lock 
ranges are undifferentiated 


and Type .. . . . . ... ... • . ....... 4 pints (1 .9 liters) 10W-30 


motor oil (only) 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Detent Retainer Bott . 


Drain and Fill Plugs .. 
Front/Rear Yoke Nuts .. 


Indicator Switch . . . 


Operating Lever Locknut 
Rear Case-co-Front Case Bolts (All) 


USA (ft-tbs) 


Service 
Set-To 
Torque 


Service 


In-Use 


Recheck 
Torque 


20;25 


30-40 
90-130 
15-20 


Service 
Set-To 
Torque 


31 
47 
163 
24 
24 


31 


Metric (N·m) 


Service 


In-Use 


Recheck 
Torque 


27-34 
40-54 
122-1 76 


20-3-1 
19-27 
27-34 


Rear Retainer Botts . .... ,, ...... . . . . . . •' . . .. . .: .. . .... . . .. .. . . 


23 
35 
120 


18 


18 
23 
23 


14-20 
20-25 


20-25 
31 
27-34 


All torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified • . 
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MODEL ~aoo TRANSFER CASE 


In-Vehicle Service 
Lubrication 
Power Row 
Service Dlagnosjs 
Specifications 


Paga 
20-4{) 
20-38 
20-38 
20-39 
20-47 


Assembly 
Cleaning and Inspection 
Disassembly 
General 


Identification 


Page 


20-45 
20-45 
20-42 
20-37 
20-38 


~ ........... ..,,... ............................................................................... .. 


... 


' .. 


_ _ ~~ ··· · . '. 
·~1 e rn,odef 3U:, t.t.ahS!er ca::: - <S used in CJ models only. 


- 
It 
~ a ~gearbox imf11.a-vini.:: -.he gears ·positioned in· a 


· ~ lay·, haff-1'1P"e or 
:1.rran-g~nfeo. t. The· 300-has-:-a cast iron 
cas:·. four gear :. 1sitions anc.: employs an external floor 


·mo11 nted gea.tshi: ~ ·!inkag~;for range control. The 300 is a 


part-time four-wheel drive unit pro\·iding four-wheel 


high and low ranges, a neutral position and t\vo-wheel 


high range. The four-wheel high anci low ranges s.re 
undifferentiated. :Ylanuai loci\ing front hubs are stand- 
ard equipment with this transier case. In addition. :he 


300 is used with both manual and automatic transmis- 


sion applications. In -four-wheel · low range, reduction 
ratio is 2.6:1: 
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Transfer Case Shift Pattern 
POWEH FLOW 


·- -~r_ansier .. case..shifting,is ~Ue,i;i . by a f!Qor !POm:ited-- 
. . ~n .all _drive_ ~an~es , inc?~;J_g__ torqu;e from the tra~s- 


. shif_t lever. iacated on th~e.floor:p1J.Ll _transmis.;;ion tunnel. 
m1ss1.on _is tr~nsmmed to }.~e -~e~rtra,_? throu5n the m- 


t~ shift pattern is i U..:a.~tr~fght . line f~·;rn;;J model·S- · - . µ ~ ~- ~nalt <l.!1~ rear outpu;; SJ!alt ~ear 
! Ilg. ~D-1 OJ. 


(fig. 2D-69.). -Shift knob-sequence is 4-H (.four-wheel · - - ·- 
· - 
A 


hi~)-;· 2H (two.-wheel h:igh)} N:·(neucral) and ~r- 
- - 
\jJ 


wheel low). 
I 


IDENTIFICATION 


An identification tag that displays the vendor and 
Jeep part numbers is attached to the intermediate shaft 
lockplate bolt. This information is necessary to obtain 


correct service replacement parts. 


LUBRICATION 
The model .300 lubricant should he changed and the 
level inspected at the intervals specified in the Mainte- 
nance Schedule. When adding lubricant or refil)ing the 
transfer case after service, use SAE 85W-90, API grade 


GL-5 gear lubricant only. Lubricant capacity of the 


model 300 is 4 pints (1.9 liters). 


"·:» ·' 


...... t .. 
-.·_ 


- --~· 
t ...... 
·~ 


INPUT 


SHAFT 


... _____ ............ 


REAR SHAFT 
CLUTCH SLEEVE 


: 
! 


I 


Ag. 20-69 Transfer casa Shift P1ttam-Modal 300 


INTERMEDIATE 


GEAR 


FRONT SHAFT 
CLUTCH GEAR 


FRONT 
OUTPUT 
SHAFT 


TRANSFER CASE 
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In 2H range, the front output shaft clutch sleeve is not 


shifted and remains in a neutral position. The rear out- 


- ·put 'shaft clutch sQleeve is shifted into engagement with 
the input gear. Torque flows from the input shaft and 


gear through the sleeve and to the rear ouq>Ut_shaft and .- 


yoke. The intermediate gear idles on the input gear but 


does not transfer torque to the front output shaft. This .. 


occurs because the front shaft sleeve is in neutral and 


the front output gear idles on <:he intermediate gear. 


sleeves are shifted into engagement with the front and 
rear output shaft clutch gears. Torque transfer now 
flows from the input shaft to the front and rear output 
shafts through the clutch gears. The clutch gears are 
now "meshed with the smaller intermediate gear to pro- 
duce a gear reduction ratio of 2.6:1. 


In 4H range, both clutch sleeves are shifted into en- 


gagement with the front and rear output shaft gears. 
Torque flows through the input shaft and rear output 
shaft gear to the larger intermediate gear. This inter- 


mediate gear transmits torque to the front output shaft 


through the front output shaft gear which is meshed 


with the larger intermediate gear. 


SERVICE DIAGNOSIS 


In 41 range, the path of torque is similar to 4H range 


but with one major exception. In this range, the clutch 


Before attempting to repair a suspected transfer case 


malfunction, check all other drive line components be- 
forehand. The actual cause of a problem may be related 
to such items as the front hubs, axles, propeller shafts, 
wheels and tires, transmission, engine, or clutch in- 


stead. If all drive line components are in good condition 
and operating properly, refer to the Service Diagnosis 


charts for further information. 


Condition 


TRANSFER CASE 
DIFFICULT TO SHIFT 
OR WILL NOT SHIFT 
INTO DESIRED 
RANGE 


TRANSFER CASE 
NOISY IN ALL DRIVE 
MODES 


NOISY IN - OR.; ._ :vIPS 
OUT OF FOCR w ;-:EEL 


DRIVE LOW:RANGE 


Service Diagnosis 


Possible Cause 


( 1) Vehicle speed too great to permit 


shifting. 


(2) If vehicle was operated for extended 
period in 4H mode on dry paved 
surface, driveline torque load may 


cause difficult shifting. 


(3) Transfer case external shift linkage 


.. . binding. 
. ' . 


( 4) Insufficient or incorrect lubricant. 


(5) Internal components binding, 
worn, or damaged. 


(1) Insufficient or incorrect lubricant. 


(1) """'.'ransfer case not completely 


c:ngaged in 4L position. 


( Z) 
_: hift link.age clOSe or binding. 
--- ... . --· 


·· ·-~ 
.. -~- - 
~~ 
... ·~~ 
:-.-: ··--- ·' -::---.· 
(a) Shift.fork cracked, inserts worn, 


· .i ·· or fork is- binding on shift rail. 
.. 
··-' 


Correction 


(1) Stop vehide and shift into desired 
range. Or reduce speed to 2-3 mph 


( 3-4 km/h) before attempting to 
shift. 


( 2) Stop vehicle, shift transmission to 


neutral, shift transfer case to 2H 


mode and operate vehicle in 2H on 
dry paved surfaces. 


(3) Lubricate or repair or replace link- 


age, or tighten loose components as 
necessary. 


( 4) Drain and refill to edge of fill hole 
with lOW-30 motor oil having _--\PI 


classification SE only, 


(5) Disassemble unit and replace worn or 
damaged components as necessary. 


(1) Drain and refill to edge of fill hole 
with lOW-30 motor oil only. Check 
for leaks and repair if necessary. 


Note: If unit is still noisy after drain 


and refill, disassembly and inspection 
may be required to locate source of 


noise. 


( 1) Stop vehicle, shift transfer case in 
Neutral, then shift back into 4L 
position. 


( 2) Tighten, lubricate, qr repair linkage 


as necessary. 


(3) Disassemble unit and repair as 
necessary. 
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Service Diagnosis (Cont'd.) 


-Condifunr< 
- 
- Correction 


.-- . ·.- . - .. - 


LUBRICAN1I:;E . ..\KING' - (1 ) Transfer c:r:>tr"6Vetfilled:-· - 
- 


FROM OUTPUT SHAFT -· 


( 1 ) Drairi to. correct lever. 


SE.A:CS OR FROM 
·~· r-- -r2 ) VenFd 'osea' or"re5trictea: 
-~ :.c: 


~ ... -- 
......._ . 
. .... ---- 
. (2) Ciear on·eplace vent if necessary. 


VENT 


( 3) Output shaft ieals damaged or 


installed incorrectly. 


( 3) Replace seals. Be sure seal lip faces 
interior of case when installed. Also 
be sure yoke seal surfaces are not 
scored or nicked. Remove scores, 


nicks with fine sandpaper or replace 


yoke(s) if necessary. 


ABNORMAL TIRE 
WEAR 


(1) Extended operation on dry hard 
surface (paved) roads in 4H range. 


( 1) Operate in 2H on hard surface 


(paved) roads. 


IN-VEHICLE SERVICE 


Shift Rod 011 Saal Replacement 


(1) If left-side shift rod seal is to be replaced, shift 


transfer case into 41 position. 


(2) Raise vehicle. 


(3) Remove clevis pins connecting control links to 


tr an sf er case shift rods. 
· 


( 4) Remove shift rod oil seal using Tool J-25175 (fig. 
2D-71). 


(5) Install replacement seal using Thimble and 
Driver Tool J-25167 (fig. 2D-72). 


( 6) Jnst~ll clevis pins connecting_ con.trol links. to .·~··· 


transfer. case-shift rods. ~Use replacement cotter piri-S- to~ · 


sect.ire pinS-. · · 
:· 
-. 


(7) Lower vehicle. 


-~~ . 


.. . 


9<l770B 


TOOL J-25167 


. ~ : 
J42Z52 


. Fig. 2_0-72 
Shift Rod 011 Seal lnstillatloa 


Front-Rear. 'toke Oil .Seal Replacement. .. 


(1) Raise vehicle. 


(2) Place support stand under transmission and :-e- 
move rear crossmember. 


(3) Disconnect front or rear propeller snaft at :!'le 


transfer case yoke. Place alignment marks on shait and 


yoke for assembly reference before disconnecting shait. 


(4) Remove tr an sf er case yoke nut and ·.vasher ·1s- 


ing Tool J-8614-01 (fig. 2D-73l . 


(5) Remove transfer yo_k~ using TooJs j -~614 -0 1. 1J2. 


03, (fig. 2D-74). 


(6) Remove oil seal using Tool J-25180 (fig. 2D-751. 
- 
- 
. _ :_ ___ 
.-_~-::. - (7)_ InstalLreplacemenl seaLusing Tuol J-25160. 
J42361 ; 
·- ..... .-:.-.. ~ - ~ . ... 
-f81- Insta±I. yoke, ::-w~ht:~~d. nuz...-1'-.ighti::u--nut to 120- 


. __ ,... .. • .-::-· -.::...~ foot-pOtJnds-(168 N.e.m:h:tw:que....- Use- .Tooh J-8614--01 to, 


Rg:J~:_?) ~~hi_~ R.9!_ OU Seal =~a_l!I~~ -~2:.~- -~:;JJ.o.llt.Y.9~~ wji-~}.gh_.t;e~z::.; :~-~,:- . 
_____ _ 


Ag. 20-73 
Output Shift Yoke Nut Remov1I 


Fig. 20-7 4 Yoke Removal 


· . ..... ~_ -;--_ · 
· -Ag. 2D-7S " ake'Oll Seil Rimoval 
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Rear Bearing Cap-Speedometer Drive Gear Service 


Removal 


( 1) Disconnect rear propeller shaft at transfer case 


yoke. Tie shaft to frame with wire. 


(2) Disconnect speedometer cable. 


(3) Remove speedometer driven gear sleeve and 
driven gear. 
(4) Remove transfer case vent hose. 


(5) Remove output shaft yoke using Tools J-8614-01. 


-02, -03. 


(6) Remove bearing cap-to-transfer case bolts and 
remove bearing cap. 


NOTE: The bearing cap has been coated with a sealan t. 


Use a putty knife to break the seal, and work the knif e 
around the bearing cap to loosen and remove it. 


(7) Remove shims and speedometer drive gear from 
output shaft. 


NOTE: Keep the shims together for use in assembly. 


(8) Remove speedometer driven gear bushing from 
bearing cap, if necessary. 


Assembly 


(1) Install speedometer driven gear bushing using 


Tool J-25169 if bushing was removed. 


(2) Install speedometer drive gear and shims on 
shaft. . , 


_ 
A 
~ (3) .Apply a bead of Loctite 515, or equivalent seai- 
, .. ;i'· - '__ 
an,t, to ~mating ~urface of cap and insta!l cap. Use t\vo 


· 
cap screws to align bolt holes. Use plastic mallet to tap 


. .. .-. -~ -· 


- cap into-position .... . 


( 4) Tighten bearing cap bolts to 35 foot-pounds ( .. r: 


"'"- ·.;q·ffi) torqui · · ··· 


. 
(5) Install output shaft yoke and tighten locknut :o 


120 foot-pounds (163 N•m) torque. Use Tool J-8614-01 :o 


hold yoke while tightening nut. 


(6) Check rear output shaft end play as follows: 


(a) .-\.ttach Dial Indicator J-8001 to bearing ca;:i 
and position indicator stylus against output shaft. 


(b) Pry output shaft back and forth to checx 
end play. End play should be 0.001 to 0.005 inches (0.025 
to 0.127 mm). 


1 cl If end ;:>la:: is not correct, remove or acd 


_-snims.-between speedometer drive gear and output sha:': 


·: cear bearing. 


· · 
(7) '.::stall tra:rrsf e, :ase vent hose. 


~ :_:_ · (8)-f;:stall 
.;w~edo :-:1eter driven gear sleeve anc: 
driven ge:ir . 
.......--...-- - ' . 
. ' 
. 
-..... 
.. . - 


-" (9):._ I.n.stall speedometer cable. · 


"(H)) Install rear propeller shaft. Tighten clamp strap 


'"oolts·to 16 foot-P<>unds <21 N•rn) torque. 
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DISASSEMBLY 


·-- --'."'fB~mft-leverassembly : 
·~-- .- -· · 


knife around the bottom cover to loosen and remove it. 


Do not wedge the cover ofL~-- -- 


• 
-- 
rr· 
t • 
:. 


(3) Remove front and rear yc.kes 11sing Tooi J-8614- 


01 (fig: W-74). Discard ycrke locirnuts. --·· - 
- - 


-~- _;_;_.L~) Remove.hottom·cOMer (fig. 2D-76). 


>!t.H}TE:.- The-bott~ coverfms been coated urifh a seal- 


ant. Use a putty knife to break the sea~ and work the 


- - ( 4)--Remove socket head 5cre-ws ·-attaching input 


sbaft support to crule and· remove"support, rear output 
shaft gear and input shaft as assembly (fig. 2D-77). 


-· 
;f 
' .• ~ ~ 


-- 


1. INTERLOCK PLUGS ANO INTERLOCKS 
2. SHIFT ROD - REAR OUTPUT SHAFT 
FORK 
3. POPPET BALLS AND SPRINGS 


4. SHIFT ROD - 
FRONT OUTPUT SHAFT 
FORK 
5. FRONT OUTPUT SHAFT SHIFT FORK 
6. REAR OUTPUT SHAFT SHIFT FORK 
7. TRANSFER CASE 
8. THIMBLE COVERS 
9. CLUTCH SLEEVE - 
FRONT OUTPUT 
SHAFT 


10. CLUTCH GEAR - 
FRONT OUTPUT 
SHAFT 


11. BEARING - FRONT OUTPUT SHAFT 


-· 
-RcAR 


12. RoACE. - 
FRO~ff;QUTP\Jil! SHAFT 
BEARING 


13~ END P_LA Y SH_l!\1S - 
FflONT O~TPUT 
.. 
SHAFT-. 
- - 
- 
· 


- 
· --t4:-COVl!'Jt"PLA~ · 


· 
15. LOCK PLATE, BOLT AN!2..WMHER 
~ If.' INTERMEDIATE GEAR SHAFT 


..... .,. \ ~ ~, .. ~~ ~ 
.... 
-..- 
. 
''\ -.,.._ ...... ,.. .. ,. ,_ ____ 
...,. 
- 
.. , 
,..:> 


\ 


"""' : 
.;: .. 
••" i..•. 
-: 


17. THRUST WASHER 


18. BEARING SPACER (THIN) 


19. INTERMEDIATE GEAR SHAFT NEEDLE 
BEARINGS 


20. BEARIN6 SPACER (THICK) 
21. INTERMEDIATE GEAR 
22. BOTTOM COVER 
23. STUD (CASE-TO-TRANS.I 
24. FRONT OUTPUT SHAFT 


25. FRONT OUTPUT SHAFT GEAR 
26. FRONT OUTPUT SHAFT BEARING 


(FRONT) 
27. FRONT OUTPUT SHAFT BEARING 
RACE 
28. OIL SEAL' 


29. fRONT YOKE . ~,- 
.. -- 


30. SEAL 
~· 


31-. SUPPORT - INPUT SHAFT . . ... 


32. INPU:T SHAF'.t. 


-- 33, SHIMS 
- 
··-- - - 
- 
- 
_,~ 


'34;' 1NPUTSHAF'tll'r.iS:RlWG 
---- ·- -- 
.35..lNP.IJ:t,SHAF:t.BEAalNG.SNAP-BlN,.__ 
36: REAR' OUTPUT SHAFT GEAR 


.. _ 
i 
~ .;. ~ 
~ ·~ 
..... ~ ..... 


flg~21l-J.6 . Maa'.11;3om.1iinata ~::-;:;.:_ 


37. SNAP RING 


38. CLUTCH SLEEVE - REAR OUTPUT 
SHAFT 


39. INPUT SHAFT REAR BEARING 


{NEEDLE) (OR PILOT BEARING) 


40. REAR OUTPUT SHAFT 


41. VENT 
42. CLUTCH GEAR- REAR OUTPUT 
SHAFT 
43. THRUST WASHER 
44. BEARING - 
REAR OUTPUT SHAFT 
FRONT 
46. RACE - REAR OUTPUT SHAFT 
BEARING 
46. SPEEDOMETER DRIVE GEAR 


47. END..PLAY SHIMS 
48. REAR YOKE 


49. REAR OUTPUT SHAFT OIL SEAL 
50. BEARING -REAR OUTPUT SHAFT 


~.: 1'·~ 
- _- 


51. BEARING RACE 


,oa,.REAAiBEARING.-CAP-- 
"'· 


53. FRONT BEARING CAP 
• 
· 
7· ·~- 
- - - - :. 
-- 
.,.. ·-·- 
---- 
_,,,,.,.__......_ __ ..... - 
- --~ - · 
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. cl . 


REAR OUTPUT 
SHAFT GEAR 


Fig. 20-77 
Front Support. Input Shift and Hur Output Shift 


Gm Ramov1l/last11l1tloa 


NOTE: · The surpport has been-coated with.-a :;ealant. 


Use a putty knife to break the sea4 and work the knife 
arotlndfth f' support to loosen and rem.01;e it. - 


(5) Remove rear output shaft clutch sleeve from 
case. · . . 


(6) R e~no ve and discard snap ring retaining rear 


output shait gear on input shaft and remove gear. 


(7) Remove and discard input shaft bearing snap 
rmg. 


(8) Remove input shaft and bearing from support. 
Tap end of input shait with plastic mallet to aid 
removal. 


(9) Remove input shaft bearing and end play shims 
from shaft using arbor press. 


tlO) Remove input shaft oil seal from support. Dis- 


card seal. 


(11) Remo\·e intermediate shaft lockplate bolt and 


lockplate 1 for. :2D-76). 


(12) Rem0,·e intermediate shaft. Tap shaft out of 


' case using br3SS puncl1 and piftst.icmallet. ·- ·- 


···· (13) -Remove and discar-0. ... intetm.,edi~te..shait 0-ring 


seal.. 
·- 


. (14) Remove intermediat~ gear·assembly· and thrust 
washers. 
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NOTE: . Thr11st 1r11.'ihers lw l'e locating tabs 1chich. 111 ?tst 
f it in notches in the cu.se ut assembly. 


( 15 l Remove needle bearings and bearing spacers 


from intermediate gear. 


NOTE: There are 48 needle bearings and three bea:r!·ng 


spacers in the intermediate g~ar, 
· 
· 
· · _· :J·~gf 


(16) Remove rear bearing cap attaching bolts . cmd 
remove cap. Use plastic mallet to tap on output shaft to 
aid cap removal. 


NOTE: The rear bearing cap has been coated with a 


sealant. Use a putty knife to break the seal, and work 


the knife around the cap to loosen and remove it. 


(17) Remove end play shims and speedometer dr!ve 


gear from rear output shaft (fig_ 20-76). 


(18) Remove and discard rear output shaft oil seal_, 


Remove bearings and bearing races from rear bearing 


cap. 


(19) Remove setscrews retaining front and rear out- 
put shaft shift forks on shift rods (fig. 2D-78). 


(20) Remove shift rods. Insert punch through clevis 
pin holes in rods and rotate rods while pulling them out 


of case. 


NOTE: When the shift rods are free of the front cap 


take care to avoid losing the shift rod poppet balls and 


spnngs. 


Fig. 20-78 
Shift Fork Setscrew Ramoval/lnstallatlon 


f21) Rem9ve shiit forks from case. 


(22) Remove bolts attaching front cap-to-case :;,nd 
remove front cap. 


NOTE: The front cap has been coated with a sealant . 
Use a putty knife to break the seaL and wo·rk the knife 


around the cap to loosen and remove it. 


.. 


. ·· ~.:~ 
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(23) Remove front output shaft and shiit rod oil seals 
from fron~llW1'.. ~D-lfi,L D.i,s.card seals. - .--- 


-~ 124) Reino.ve front bearing race .from front bearing 


_ ei"~t!Sfng:.Tool'J-29168 ::::. - 
"" ' ~~ · ···-· 
-· ·· 


__ 
(45_) _Remove_ cover plate bolts and remove plate and 


e~a.y. sR1~ . .f:e8m ease (fig. 2D..:t9). Ket?p-.-S'hims· to- 


gether for assembly. 


(26) Move front output shaft toward front o{ case. 


(27) Remove front output shaft rear bearing race 


from case (fig. 2D-79). 


(28) Remove rear output shaft front bearing. Posi- 


tion case on wood blocks. Seat clutch gear on case inte- 


rior surface and tap shaft out of bearing using rawhide 


mallet (fig. 2D-80) . 
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Cb var' Plata: SJ!l111s· ind front Output Shaft 
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prE'ss the shaft n1tt 0f the b.E'crinu. 
·- 
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(29) Remove rear--_GYtput shaftfront bear!ng, thrus-.: 


washer, clutch gear and output shaft from case. 


(30) Remove front output shaft rear bearing using 


arbor press and suitable press Tool (fig. 2D-81). 


CAUTION: Be sure to support the case with wood 
blocks positioned at either side of the case bore. This is 
necessary to avoid damaging the case. 


(31) Remove transfer case from arbor press and re- 


move front output shaft, clutch gear and sleeve and 


shaft rear bearing from case. 


(32) Remove front output shaft front bearing using 


Tool J-22912-01 and arbor press. 


(33) Remove front output shaft gear from shaft. 


(34) Remove input shaft rear needle bearing from 


rear output shaft using Tool J-29369-1. Support output 


shaft in vise during bearing removal. 


(35) Remove shift rod thimbles. Use 3/8 drive, 7/16 
socket and extension to tap shift -rod thimbles out of 


case. 


l d 
i 
,. 
' 
' 
- 
__ ...,,, 
t _ ... __ 


- 
" - 
. 
- 
- 
• ...:.- 
- 
.. . . 
9~8 


.::-:-_Ag. 211:8-IL .R..,;Output;Slfltt'rnult.Jartnf"Ramanl- . - ·: ... .:... · 


CLEANING AND INSPECTION 
--·· 
.,. . __ 
.._._._ ___ - 
. ............. - 


. " Cle.an the case a;id all· components in solvent. Remove 


all ol{i -sealing m" cerial fi:om the .case· and.bearing cap 


matin:.: surfaces. J ry all components except the :)ear- 
ingS: using compressed air. Use caution when cleaning 


the cacc: mating surfaces. Do not scratch or mar chese 


suriac~ ~ in any way. However, minor 3urface irregula- 
rities ,;:m be removed with sandpaper. Do not dry any 


bear'.ngs with compressed air. Use clean shop towels 


only. 


Inspect all parts for signs of excessive wear or dam- 


age. Replace gears that are cracked, chipped broken or 


excessively worn. Replace any bearings that are worn, 


pitted, scored, flat-spotted, or brinelled. Replace any 
shaft that has damaged splines, threads or bearing sur- 
faces. Check the shift rods and rod bores in the case for 


wear or damage. )iinor scratches_ or nicks on the rods 
may be cleaned up using crocus cloth. 


ASSEMBLY 


(1) Install shift rod thimbles. Apply Loctite 220 or 


equivalent sealant to thimbles before installation. 


(2) Install front output shaft gear on front output 


shaft. Be sure clutch teeth on gear face shaft gear teeth. 


(3) Install front bearing on front output shaft using 
arbor press and suitable press tool. Be sure bearing is 
seated against gear. 


( 4) Install front output shaft in case and install 
clutch sleeve and clutch gear on shaft. 


(5) Install front output shaft I'.ear bearing using 


arbor press and suitable press tool (fig. 2D-82). 
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NOTE: Install an old yoke nut rm the shaft to at:oid 


~ dcmzagi't1g the threud:; . 


. (.6) Install input shaft rear needle bearing in rear 


output shaft using Tool J-29179. 


(7) Position rear output shaft clutch gear in case 
and insert rear output shaft into gear. 


(8) Install thrust washer and front be~ring on rear 
output shaft using arbor press and suitable press tool. 


(9) Install shims and bearing on input shaft using 


arbor press and suitable press tool. 
(10) Install new input shaft oil seal in input shaft 
support using Tool J-29184. 
(11) Install input shaft and bearing in support and 
install new bearing snap ring. 


(12) Install rear output shaft gear on input gear and 
install new gear retaining snap ring (fig. 2D-77). 
(13) Measure clearance between input gear and gear 
retaining snap ring using feel er gauge. Clearance should 
not exceed 0.003 inches (0.076 mm). If clearance is over 
tolerance, disassemble input shaft . and add shims be- 


tween input shaft and shaft bearing (fig. 2D-76). 
(14) Install clutch sleeve on rear output shaft. 


(15) Apply Loctite 515, or equivalent sealant, to mat- 


ing surface of input shaft support and install assembled 
support, shaft and gear in case. Use two support bolts to 
align support on case and tap support into position using 
plastic mallet. 


(16) Install and tighten socket head screws in sup- 


port to 10 foot-pounds (14 l-T'•m) torque. 


(17) Install rear bearing cap front bearing race using 
Tool J-927S:3 .. 
(18) Install rear bearing cap rear bearing race using 
Tool J-29182. 


(19) Position rear output shaft rear bearing in rear 


bearing cap. 


(20) Install rear output shaft yoke oil seal using Tool 


J-25160. 


(21) Install speedometei- gear and end play shims on 
rear output shaft. 


(22) Install rear bearing cap. Apply Loctite 515, or 
equivalent sealant, to mating surface of cap. Cse two 
cap bolts to align bolt holes and tap rear cap into place 


using plastic mallet. 


(23) Install and tighten rear bearing cap bolts to 35 
foot-pounds ( 47 ~ •m) torque . . 


(24) Install _rear output shaft yoke. Tighten new lock- 
nut to 120 foot-pounds (163 N•m) torque. Use Tool J- 
8614-01 to hold yoke while tightening nut. 


(25) Check rear output shaft end play as follows: 


,,... _(at Clamp_ Dial Indicator J-8001 onto bearing 


cap. Position indicator stylus so it contacts end of shaft 


.. 90780[( -·- (fig. -~k, ·-........... 


• . 
• 
.. 
·!I':~ _,,_ 
• . - - 
• 
.... 


Ag. 2D-82. Front Output Shift Rar Baring lntlllltfan 


(b) Pry output shaft back and forth to check 


end play. End play should be 0.001 to 0.005 inches (0.025 
to 0.127 mm). 


...... -- 
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Ag. 20-83 
Checking Rear Output Shift End Play 


(c) If end play is not correct, remove or add 
shims between speedometer drive gear and output shaft 
rear bearing (fig. 2D-76). 


(26) Install front output shaft rear bearing race (fig; 


2D-79). 


(27) Install front output shaft end, play shims and 
cover plate (fig. 2D-79). Tighten cover plate bolts to 35 
foot-pounds (47 N•m) torque. 


NOTE: Apply Loctite ::220, or equivalent seal.ant, to bolt 


threads before install.ation. 


er..::- 
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TOOL 
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(28) Install front _output..s.!J.aij.irJ?~bea._rj.µg race.us:. ,; 
-""· · , 
,. .-::r 
- 
'-~g·. ··20· .u Front Output Shift Front Bmlnn Rica lnst1l11tlo1 
ing Tools J-8092 ancf J~29181' (fig; 2D-8"4).__ 
• ' 
l'.I 
- 
., 


(29J Install front output' shaft · yo._ke otr'seal _using 
. 


Tool J-25160. 
: 
- ,-;:,_ · 
· 
· 
- 


(30) In~tall shift rod oil seals using Tool J-25167 (fig. 
(34) Install front ~utput_ shaft yoke. Jighten new 


2D-7_2). __ 
... . 
. . - . - 
-- 
- 
.- 
_ --:-- - _ -:-focKiiut to 120 foot-pounds (163 N•m) torque. Use-Tool J- 


(31) Install front bearing·cap. Appiy· Loctite bl5, .0r 
8614-01 to hold yoke while tightening nut. 


equivalent sealant, to matin~ surface of cap before m- 
(35) Insert front and rear output shaft snift forks 


stallation. Use two bolts to align cap and ca~e bolt holes 
into case (fig. 2D-85). 


and tap cap into position on case. using plastic mallet. 
(36) Install front output shaft shift rod poppet Jail 


(32) Install and tighten bearmg cap bolts to 35 foot- 
and soring in front bearing cap. 


pounds ( 47 N•m) torque. 
(37) Compress poppet ball and spring and install 


(33) Check front output shaft end P.lay as follows: 
front output shaft shift rod part way in case. 


(a) Seat rear bearing cup a~amst co.ver plate by 
(38) Insert front output shaft shift rod through snift 


tapping end of front output shaft with plastic m~llet. 
fork. 


(bl Mount dial indicator on front bearing cap 
(39) Align setscrew hole in shift fork and rod. Install 
and position indicator stylus against end of output 
and tighten setscrew to 14 foot-pounds (19 N•m J torqi.:e. 


shaft. 
(40) Install rear output shaft shift rod poppet Jail 


(c) Pry shaft back and forth to c~eck end play. 
and spring in front bearing cap. 
End play should be 0.001 to _ 0.005 _ mche~j 0.025 
(41) Compress ball.and spring.and install rear output 


to-.. 129-mrn). . 
__ 
_ :~ -:_ -·--=- 
:~ 
.. 
-------: ~ _:;_Shcrit-st1it'rrmi--part way in case.- 
.. , ~ · 
- 
-("CI) !fend play is not corr~~ ~~.Qr a,<L~ 
~------ . ~ --·:---.. - 
~ ..- -:-- 
-1r""' 
- - 
- 
shTmsbef'ween7Cover'"prafeand.;--case. Ii shims are added, _~OTE: BfJJ;<Y!e .~nstalli"!'g .the shift rail, be.sure the front 


· seat rear bearing cup as outfined in. step _ (a) before _ 
out111!'~ sha{t ~h:i_[!_ro~~is m.Ne:;,_t:al and that the mter- 


checking end,pfay--agairt;....:.:. --· -~=~'"'~ 
-- _: ·- · 


4 t._µ....,..,- - ·toclts are seated in tne fl'ont beanng cap bare. 
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'. 
: ··" . 
. « 
. 
- 
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Fig. 2D-85 
Shift Fork lnstallatlon 
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t 42l Insert rear output shaft shift rod through shift 
fork. 


( .t3) Align setscrew holes in fork and rod. Ins tail and 
tighten setscrew to 14foot-pounds (19 ~·m l torque. 


t44l Insert Tool J-25142 in intermediate gear and 
install needle bearings and spacers in gear. 


( 45) Installintermediate gear thrust washers in case. : . '•"'::\ 


Be sure washer tangs are aligned with grooves in ca.Se. · _· .;;~~ 
- .· ... ~ 
... 


NOTE: The thrust washers can be held in place ioith 
.} 


petroleum jelly. 


( 46) Install new 0-ring seal on intermediate shaft. 


( 47) Position intermediate gear in case. 


( 48) Install intermediate shaft in case bore. Tap 
shaft into gear until shaft forces Tool J-25142 out of 
case. Use plastic mallet to tap shaft into place. 


( 49) Install intermediate shaft lockplate and bolt. 
Tighten bolt to 23 foot-pounds (31 N•m) torque. 


(50) Instail bottom cover and replacement gasket.- 
Apply Loctite 515, or equivalent sealant, to mating sur- 


face of cover. Install and tighten cover bolts to 15 foot- 
pounds (20 N •m) torque. 


SPECIFICATIONS 
Specifications-Model 300 Transfer Case 


Transfer Case Type ..... . .. . . . .. . . . . .4 position, dual range 


part time 4 wheel drive 


unit with integral low range 
Torque Transmittal Mode .. . . ... .. ... . Constant mesh gearbox 


with layshaft gear arrangement. 


Low Range Reduction 
Ratio .. . . ... . . .. . . . 
... .... .. 2.6: 1 gear reduction 


Drive Positions and 
Shift Controls ..... ....... . . · ..... . 2H. 4H. 4L and Neutral. 


· 
'Ranges selected via floor mounted 


shift lever. 4H and 4L ~ anges 
are undifferentiated 
Case Configuration . . . . . . . . . . 
. . One piece cast iron with 
aluminum front/rear bearing caps 


Lubricant Capacity 
. 


and Ty,pe., ...... . ...• , . . . . . .. 4 pints ( 1.9 liters) SAE 85W·90 


gear lubricant API grade G L-5 


90784 


Torque Specifications 


Service Set· To Torques should be used when assembling components. Service ln·Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft-lbsJ 
Metric (N•ml 


Bottom Cover Salts. 


Cov!!r Pl ate Boirs 
. , 


Front Bearing Cao Bolts .. . . 


Front/Rear Yoke Locknuts . 
I neut Shaft Suoport Screws . 
. ... . . . .. .. ... . 
Lockplate Bolt ...... . . . . .. . ...... . . . 


Shift Fork Setscrews . . -. . . . . . 
. .. : . ~": -... .. . . . . ._..:_· ._ .. . · .... . . 


... ...... 
-.:•·· -- 
. - i": :- 
- · 


Service 
Set· To 
Torque 


15 


35 


35 


120 


10 


23 
14 


· ·- All torque.values given in·.foot-pounds:and newton-meters with dry. fits unlea.oth-ise specified, 


..i.- 
. ..... . 
,,_!...- 
.. 


Service 
ln·Use 
Recheck 


To~ue 


10·20 
25-.:10 
25-40 
120-150 
7-10 
20·25 
12·18 


Service 
Service 
ln·Usa 
Sat· ro 
Recheck 


Torque 
To~ue 


20 
14-27 


47 
34-S4 


47 
34.54 


163 
163-203 


14 
9. ~ 4 
31 
27-34 


19 
16·24 
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TOOL 
J-29181 


TOOL 
J-9276-3 


TOOL 
J-26941 


TOOL 
J-29168 


TOOL 
J-29163 


TOOL 
J-8092 


JI 


TOOL 
J-29179 


Tools 
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TOOL 
J-25167 


TOOL 
J-7818 
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TOOL 
J-29169 


11 


. .. 
_,. - - 


~ 
~~.;"!. l--7:1- 
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TOOL 
J-29185 


TOOL 
J-25167 


I 


TOOL 
J-29184 or 
J-29162 


i 


TOOL . 


J-29170 


TOOL 
J-8614-03 


C:J 
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"i•t 


'\. 
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y · 


• 


TOOL 
J-29185·2 
t 
I 


TOOL 
J-8001 
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PROPELLER 
SHAFT 


SECTION INDEX 


GENERAL 
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Drivellne Vibration 
2E-2 
General 
2E-1 
Lubrication 
2E-8 
Propeller Shaft Service 
2E-9 


Jeep vehicles use tubular propeller shafts to transmit 
engine torque from the transfer case to the front and 
rear axles. Universal joints connect each shaft to the 
transfer case and axle yokes. A splined slip yoke is used 


at one end of each propeller shaft to compensate for 


variations in shaft length caused by suspension spring 
movement. 


Because of the various driveline combinations avail- 


able on Jeep vehicles, several different propeller slraft 


..:.-;::,..--and universa}j.oim designs-are required. 


. 
. 


Propeller Shatt Application 
•. -· 


The front propeller shaft on · ~ herokee ; W agoneer and 


Truck models is connected to the axle yoke with a single 
carcI'an universal joint and to the transfercase yoke with 


a double cardan universal joint rfig. 2E-1). 


- Rg: 2E-1- , Fnmt i-Propeiler S.1ff.AssemblY- 
Cherokee. W1gon11r and Truck Models 
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Universal Joint Service 
2E-9 


The front propeller shaft on CJ models is connected to 
both the axle and transfer case yokes with single cardan 


universal joints. A slip yoke is used at the axle end of the 


shaft (fig. 2E-2l. 


Fig. 2E-2 
Front Propeller Shift Assembly-CJ 


The rear propeller shaft on Cherokee, W agoneer and 


Truck models is connected to both the axle and transfer 
case yokes with single cardan universal joints. _.;. slip 1 


.. 


yoke is used at the transfer case end of the shaft ( r:~. 2E- 


3). 


The rear propeller shaft on CJ models is similar :o the 


front shaft in appearance and construction. Singie car- 


dan universal joints connect the shait to both ti:e axle 
and transfer case yokes and the slip yoke is iocated at 


the transfer case end of the shaft. 


Universal Joint Application 


Two different-design universal joints are used for the 


-- various driveline combinations: a single cardan joint and 


a double cardan joint. 


2E-2 
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Fig. 2E·3 
Rear Propeller Shatt Assemllly- 
Cherolc1e. Wagoneer and Truclc Models 


The single cardan joint is used for most applications 
and consists of a single spider with four sets of needle 
bearings, and four bearing seals, bearing caps, and bear- 


ing cap retainers (fig. 2E-4). Clamp straps are used to 
attach the joint to the axle and transfer case yokes. 


BEARING CAP 


· 
/NEEDLE 
/ 
. BEARINGS 
~~/ 
SEAL 
~ef SPIDER 
' 
@) 
$a. 


~~ 
YOKE 


RETAINING 
CLIP 
80333 


Fig. 2E·4 
Single Cardan Universal Joint 


The double cardan joint, also referred to as a constant 
velocity joint, consists of two spiders, a socket ball, a 
link yoke, a socket spriilg and dust seal, a socket yoke, 
and needle bearings, bearing seals. bearing caps and 
bearing retainers for each spider (fig. 2E-5). The double 


cardan joint is used for front propeller shaft-to-transfer 


case yoke applications on all Cherokee, Wagoneer and 
Truck models. 


DRIVELINE· VIBRATION 
--.....,.......... 


·· 
~ D; iveline vipratio~ can be tlivided into two ~ategories: 


m~hani<:al- or audible. Mechanical vibrations produce 
.,...J-..:_;,.-.t .. ~ :.:,.._~,,.....;. .. ~ 
.............. __.._........... . 
_......,, . .. 
~ ..... 
~ .. i;t•---- 
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BEARINGS 
FRONT 
YOKE 
SPIDER 
ao334 
fig. 2E-5 
Douala Cardin Universal Joint 


visible motion in the fenders, rear view mirror, in- 
strument panel or steering wheel, or can be felt through 
the seats, floorpan or steering wheel. . .\.udible vibrations 
are heard or sensed above normal road and background 
noise and may be accompanied by mechanical vibration. 
In some cases, audible vibration occurs as a droning or 
drumming noise while in other cases, it produces a buf- 
feting sensation that is felt or sensed by the driver 
rather than heard. 
Driveline vibration may be caused by the front or rear 
propeller shafts, axle or transfer case yokes, universal 
joints, incorrect front or rear pinion angles, loose en- 
gine-transmission-transf e; case mountingg or engine 


"driven accessories. 
- !Yf~chan ical vibration is usually 


caused by a damaged or worn driveline component. A u- 
dible vibrations are usually caused by an i~correc!: uni- 


versal joint angle or binding universal joints and are 
most noticeable in the .40-60 mph (64-97' km/ h) speed 
range. 
Vibration caused by a propeller shaft may be the 
result of: 


• Undercoating on the shaft tube 
• Excessive shaft runout 
• Cracked or broken shaft seam welds 
• Dented, bent or twisted shaft tube 
• Worn or damaged shaft bearing yokes 
• Loose universal joint clamp strap bolts 
•Tight. loose or binding slip yoke 
• Tight, worn, binding or damaged universal join: 


.. Loose ::oke retaining nut 


Vibration caused by universal joints may be the result 
of: 
.. -Loosiclamp strap·bolts · 


•Tight, loose;- binding-or· worn-slip-yoke- - - - · -- 


• Vl.1Jr.n or damaged.uni11ersal joint spider 


9:'!ff2.r!1 o~ .dAfrtag__~~le . .heacinga.or bearing.caps _ 


' 1· '. 


Vibracion caused by axle. transfer ·::ise, engine or 


--- s'uspens ion component'i; may be tfie resu lt or: .- ' 


• Loose \'Oke retaining nut 


• Ex c· ~ s~f ::~ ~·oke ··uno-Li t- · 


•Incorrect universal joint .angle 
• Be:it. worn, broken, or loose ·torqu e reaction bracket 


or ·ngine rear ~ =-ossmember 
• Damaged or loose suspension spr:ngs or suspension 


components 
• Loose engine or transmission/transfer case support 


cushions or crossmembers, broken spring mounting 


PROPELLER SHAFT 
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pad (on axle), broken spring center bolt, or damaged 


engine driven accessories or drive belts . 


Drivefine Vibration Diagnosis 


If a driveline vibration condition should develop, do 


not initiate corrective procedures until the vibration 
source has been determined. This is important in avoid- 


ing unnecessary or ineffective repairs. The following 
Diagnosis and Repair (DARS) Charts will help to isolate 
the most common causes of driveline vibration: 


Oriveline Vibration Oiagnoaia and Repair (OARS) Charts 


Note: Refer to Chapter A - General Information for details on how to use this OARS chart. 


-PROBLEM:· DRIVE LINE VIBRATION 


STEP 


WHEEL/TIRE CONDITION 


1. CHECK FOR BENT, CRACKED WHEELS 
ANO CUPPED OR DAMAGED TIRES. 


2. CHECK FOR MISMATCHED TIRE SIZES 
OR TREAD PATTERNS. 


SEQUENCE 


3. CHECK ANO CORRECT TIRE INFLATION 
PRESSURES AS NEEDED~ 
4. 
ROAD TEST IF REPAIR OR REPLACEMENT 
WAS NEEDED. 


ROAD TEsT 


,!, , . 


DRIVE 5 • 10 MPH ABOVE VIBRAiflON 
RANGE-THEN-SHIFT TO NEUTRAL, 


, . 


LET ': NGINE IDLE ANO COAST-THROUGH 
VIBRATION RANGE. 


CORRECTION NEEDED - 
ROAD TEST 


CORRECTION 
NOT NEEDED 


CORRECTION 
NEEDED- 
ROAO TEST 


VIBRATION GONE 


- .. 


VIBRATES DURING 
COAST-THROUGH 


RESULT 


ROAD 
TEST 
VIBRATION ST-OPS 
®V +o 
DURING COAST- 
~ 
1 
THROUGH (IN NEUTRAL) 0' 


~ 
WHEEL / TIRE BALANCE 
v-------- 
ADD BALANCE 
WEIGHTS HERE 


ADD BALANCE 
WEIGHTS HERE 


HEAVY 


SPOT 
~ 
: ----.;. ~ 
~ 
OF 


" . . :. SPINDLE 


,..,-;--r'. 


'-J 


T IRE OR WHEEL TRAMP, 
CORRECTIVE WEIGHT 
OR WHEEL HOP 
LOCATION · 


ST A TIC UNBALANCE -.- 


CORRECT AS NECESSARY ANO ROAD 
TEST (MAX. WHEEL WEIGHT ALLOWANCE 
IS 10 OUNCESI 


·- ~ --~ ~ .. -~ --- . .. 


fT: ,/°'"\ 
«: 
• · 
1C 


:t;;~ ~ o'i= 


.............___........... 
SPINDLE 


fl~ 


~ -!--L . ...l. 
IL 
~; 


HEAVY SPOT WHEEL 
CORRECTIVE WEIGHT 


SHIMMY AND VIBRATION LOCATION 


DYNAMIC UNBALANCE 


IF CORRECTION 
WAS NEEDED· 


. , .REPEAT ROAD TEST 


ROAD TEST OR 
NO CORRECTION 
NEEOED. 


80787A 


'- 


2E-4 
PROPELLER SHAFT 


STEP 


· y~- ·~ .• • 


·.....,,,... - 


~CHECK 
~· WHEEL RUNOUT 
LATERALLY 


RADIALLY 


CHECKFRONTPROPELLER 
SHAFT OPERATION 


WORN, BINDING 
BRINELLED 
LI-JOINTS 


WORN. LOOSE 
BINDING SLIP 
YOKE- 


SEQUENCE 


-TIRE RADIAL RUNOUT: 


RA~ALTIRES _____ • 0.080 


CONVENTIONAL TIRES - 
- 
0.105 


TIRE LATERAL RUNOUT: 


ALL TIRES _______ 0.100 


WHEEL RUNOUT: 
LATERAL/RADIAL ..:_ ___ 0.045 


NO CORRECTION 
NEEDED 


CORRECTION 
NEEDED 


REPAIR OR 
REPLACE AS 
NECESSARY 


1. REMOVE REAR PROPELLER SHAFT 
(ALIGN MARK SHAFT ANO AXLE YOKE 
FOR ASSEMBLY REFERENCE. 


ROAD TEST 


2. ROAD TEST WITH OUAORA·TRAC IN 4H·LOCK. 


BENT 
TUBE 


ROAD TEST MODELS 208 ANO 300 IN 4·H. 


EXCESSIVE 
PAINT OR 
UNDERCOATING 
ON TUBE 
ROAD TEST 


- 
. ..--1 ..... - 


RESULT 


MAXIMUM ALLOWABLE 
RUNOUT AT EITHER 
YOKE IS 0.006 (0.15 mm) 


*REPLACEMENT YOKE RUNOUT 
SHOULD BE CHECKED ALSO. 


CHECK REAR PROPELLER SHAFT 
RUNOUT USING DIAL INDICATOR. 


MAXIMUM ALLOWABLE RUNOUT OF SHAFT 
IS .015 (INCHES) TOTAL INDICATOR RUNOUT 
AT ENDS AND CENTER OF SHAFT. AT SHAFT 
ENDS, MEASURE RUNOUT 3 INCHES FROM 
SHAFT WELD SEAMS. 


SEQUENCE'. 


IF RUNOUT IS 0.007 OR MORE, 
REINDEX YOKE, AND RECHECK 
RUNOUT. REPLACE YOKE IF 
REINDEXING DOES NOT 
CORRECT RUNOUT. • 
REINSTALL PROP SHAFT. 


~ 
ROAD TEST 


- REINDEX SHAFT 
1800 AND RECHECK 
RUNOUT. 


PHOPELLEH SHAFT 
2E-5 


RESULT 
@tO 


0 


ao1a1c 


2E-6 
PROPELLER SHAFT 


STEP 
SEQUENCE 


·"- 
...t.".'1 te.:_ 
-' .... : 
' 
.... ~: : ·"- •,L 
. 
/~ 
j 
ECK RE'A"R -AXLE PINION UPWARD ANGl.E 
- 
- . - 


" 4/f 
ANO ENGINE.ClOWNWARO ANGLE 
- 
- - 
-- - -- 
. 
--. :-..;;---:::- : 
- 


::::-----, 
40 


·~"-n 
I~ 
•tcPT\ ~ ) 
I 50 
I 


9 


' 


·. 


AXLE 
PINION 
UPWARD 
ANGLE 


REAR AXLE PINION ANGLE 
MUST BE ~o TO 1~0 ( 1° PRE· 


FERREOI BELOW ENGINE 
ANGLE. USE APPROPRIATE 
SHIMS TO CORRECT ANGLE 


ROAD TEST 


ADJUST ANGLES 
AS NEEDED 


0-__... .. , 


1. 
REMOVE FRONT PROPELLER SHAFT (ALIGN 
MARK SHAFT AND AXLE YOKES FOR ASSEMBLY 
REFERENCE!. 


2. 
ROAD TEST WITH QUAORA·TRAC IN 
4H-LOCK ANO MODELS 208 ANO 300 IN 4H. 


RESULT 


ROAD TEST 
8 


VIBRATION GONE OR _Q__J____o 
K~ 


[ 


NOTICEA:LY REDUCED ~1 


CHECK FRONT PROPELLER 
SHAFT CONDI Tl ON 


WORN. BINDING 
BRINELLED 
U-JOINT 


WORN. LOOSE 
BINDING 
SLIP YOKE 


BENT 
TUBE 


NOCHANGEIN 
~o~ I_~ 
_:11BRATION ,LEVEL 
~v 


EXCESSIVE PAINT 
OR UNDERCOATIN_G 
ON TUBE 


ROAD TEST 


REPAIR OR 
REPLACE SHAFT 


-• 
......__.. 


807870 


.. 


PROPELLER SHAFT 
2E-7 


STEP 
SEQUENCE 
RESULT 


*' 


,·· 


CHECK REAR AXLE PINION-ANO TRANSFER CASE. 


YOKE RUNOUT USING TOOL J-24649·1 


TOOL' J-24649·1 
@+0 
~ 
. .-----0 


IF RUNOUT IS 0.007 OR MORE, RE INDEX 
YOKE ANO RECHECK RUNOUT. REPLACE 
YOKE IF REINOEXING DOES NOT CORRECT 
RUNOUT. •REINSTALL PROP SHAFT. 
MAXIMUM ALLOWABLE 
RUNOUT AT EITHER 
YOKE IS 0.006 (0.15 mm) 
+ 
ROAD TEST 
e~ 
. --.. 


REPLACEMENTYOKE RUNOUT 
SHOULD BE CHECKED ALSO 


CHECK FRONT PROPELLER SHAFT 
RUNOUT USING DIAL INDICATOR 


MAXIMUM ALLOWABLE RUNOUT OF SHAFT 
IS .015 (INCHES) TOTAL INDICATOR RUNOUT 
AT ENOS ANO CENTER OF SHAFT. AT SHAFT 
ENDS, MEASURE RUNOUT 3 INCHES FROM . 


SHAFT WELD SEAMS. 


CHECK FRONT AXLE PINION ANO FRONT 
PROPELLER SHAFT ANGLES 


FRONT AXLE PINION ANGLE 
MUST BE ~ o TO n~o (10 PRE· 
FEARED) ABOVE FRONT PRO· 
PELLER SHAFT ANGLE. use 
APPROPRIATE SHIMS TO 
OBTAIN CORRECT ANGLE 


r= - 
50 
~!: 
ENGINE""-. 
DOWNWARD' 
ANGLE 


@+G 
i----@ 


REINOEX SHAFT 1800 
@ 
AT RECHECK RUNOUT ---~~ 


L®+G 


NOTE: Front axle pinion angle is measured 
using same procedure as rear axle pinion 
angle. Front propeller shaft angle is meaured 
by placing protractor on front driveshaft. 
[Do not use engine downward angle as base for 
adjusting front axle pinion angle.] Record 
readings. 


ROAD 
TEST o+8 


a0787 E 


ZE-8 
PROPELLER SHAFT 


UNIVERSAL JOINT ANGLE MEASUREMENT AND 
ADJUSTMENl 
·or-- 
· · ~ ·. 


171 Raise rear of \·ehicle and place support stancis 
under frame rails. 


18l Position h;:draulic jaek under ax:e housing 2.r:c 


'"'. - 
~· . ·- -~:- . 
·~~ . . . 
.-:· 
- 
raiSe-jack just· enou~h to support weight oi axie. 
When torque 1s transmitted through single cardan 
_ _ J l\.\... R 
. 
h 
i's - 
. . 
. 
-·-- 
.1. 
h 
. 
- 
1-;J, 
emove rearw ce . 


~nive:salr_ JOlnt~ . _9~er.~t_l.~~a t_ an :n~ e, ~ e _rotating__ 
- ( fO )'- Loosen rear spring U-boit nut.5: 


::.peed:s_ OL the dr:v_mg and driven -y oke will differ. In 
( 11 ) Install appropriate degree tapered shim between 


operat10n, the dnvmg yoke rotates at a constant.speed 
. 
d 
1 
·ng pad as follo\"s·· 
. 
. 
. 
spring an ax e spri 
·~ . 


while the dn~en yoke speeds up and slows down twice 
(a) On vehicles with spring mounted above axle. 


eve r~ re~olut1on. . 
. 
. 
. 
if angle must be adjusted downward, install shim 30 
This difference m d~i ven yoke rotatin~ speed. 


1~ pro- 
thickest end is facing front of vehicie. However, if angie 
port10nal to the operating angle of the universal JOmt. In 
t b 
d" 
t d 
d · t 11 h. 
so thickest end is 


effect, the greater the universal joint operating angle, 
fmu~ ea JUfs eh_uplwar ' ms a s im 
h 
d .1 
. 
f h d . 
k 
acing rear o ve 1c e. 
the greater t. e s~ee f ucmat10? o . t e . rive~ YO ~- 
(b) On vehicles with spring mounted below axle. 


If fluctuation 1s excessive, dnveiine vibrat10n will oc- 
.f 
1 
t b 
d" 
· a· 
d · stall shi·ms -0 
• 
• . 
• 
1 ang e mus 
e a 1ustea ownwar , m 
::i 


cur. As a result, the u_m_ve~sal J?Int operating angles 
thickest end is facing rear of vehicie. However, if angle 
must be controlled to mm1:n1ze this effect. 
. 
must be ad·usted upward, install shims so thickest end 


On some Jeep models with Quadra-Trac, an incorrect 
. f . 
f J t f 
h. I · 


I 
h 
. 
1 . . 
1 
. 


11 
1s ac)Jlg ron o ve 1c e. 


rear propel er s aft umversa 3omt ang e wi generate 
(l2) T" . t 
U-b It 
t 
to 100 foot-pounds (135 
d.bl 
·b 
· 
Th 
·b 
· · 
1gn en 
o 
nu s 
an au 1 e-type v1 rat10n. 
e v1 ration occurs as a 
N 
) t 


constant booming or drone-like sound most noticeable in 
1 •m(l3)oriqute.ll 
h 1 
ns a rear w ee s. 
the 40-60 I?Ph ( 64~9! km~h) spee_d_ range. 
(14) Remove support stands and lower vehicle. 


If a vehicle exhibits this cond1t1on, the rear propeller 


shaft universal joint and engine angles must be checked. 


If the angles are not within specified limits, shims must 


be installed between the rear axle spring pads and rear 
spring to correct the angles. Shims are available in one, 


two and three degree increments for this purpose. The 
angle measurement and correction procedure is as 
follows: 


(1) Place vehicle on level surface. 


· ' (2) Measure engine downward angle as follows: 


(al Position protractor on left side of engine 


. block at transmiss.ion. mounting ear. Place protractor., in 


fore and aft direction .. Use n;1..irror to view protractor if 
necessary. 


... _ - 
.... 


I b) Record engine downward angle, remove pro- 


tractor and proceed to next step. 


_(3) Measure pinion upward angle as folfows: 
. 


(a) Place· protractor olt' left , side of rear axle 


housing on flat machined sqrface of housing that is next 


to welded plug. Be sure this surface is free of weld flash. 


(b) Record pinion upward angle, remove pro- 


tractor and proceed to next step. 


( 4) If pinion upward angle is one degree less than 


engine downward angle, pinion angle is within specified 


limits. Check for other causes oi vibration. 


(5) If pinion upward angle is greater than engine 


downward angle by more than one degree, pinion angle 


must be adjusted as follows. 
EXAMPLE: If the engine angle measures 5 degrees 


downward and the pinion angle measures 7 degrees up- 


ward. the pinion angle must by adjusted downward 3 
degrees. This changes the .pinion down~ard a_ngle to 4 


· degrees which is the required -one degree less than the 


- ·- engin·e downward angle;· 
- · .... - 


(6) Adjust pinion angle as outlined in__follo_wing 
~ .,..,..._.;;._· 


steps. 


LUBRICATION 


The propeller shaft slip yoke and upiversal joints on 
all Jeep vehicles require periodic lubrication. Refer to 
the Maintenance Schedule in Chapter B for specific 
details. 


Lubricant Type 


When lubricating the slip yokes and universal joints • 


U'se~·Jeep CHassis Lubricant or an equi°valent lithium- 


base·chassis grease only . 
.. 
. : - .. ::,;, 


Lubrication Intervals 


On ·Cherokee, -wagoneer-an,d True.IC· models, tne slip 


yokes and universal joints must be lubricated at 10,000 


mile (16 000 km) or 10 month intervals in normal service 


and at 5,000 mile (8 000 km) or 5 month intervals for 
heavy duty service. 


On CJ models, the slip yoke and universal joints must 


be lubricated at 5,000 mile (8 000 km) or 5 month inter- 


vals in normal service and at 3,000 mile (4 800 km) or 3 


month intervals for heavy duty service. 


Lubrication Altings 


Externally mounted lubrication fittings are located in 


th~ slip yokes and single cardan universal joint spiders 


for lubrication purposes. 


_ l)_oµble _c;.ardan universal joints have.special ball anri 
spring fittin~ that. require a needle-type .luQe gup nozzle... 


- ·-·adapter (fig. 2E-7) . . When lubricating dQuble.. cardan. 


·1orq~~- usi-i ub;E-itting Adapter J-25512.-2.. (fig:-2E-8.) or 


A:lemite Lube Fitting-Adapter 6783 or equivalent. 


/ 


CACTION: it is /1;1 11111·t1wt thot tlw 1·ern111;11 e11rled /110- 
L 


ricu11 r 1111d l 11 ur 1c11tiu11 scherlule be 111{/iered to. Fuilure to 


.. _cr11;1 pi !J ll'tfh i;1 "J ricatiu11. req11in::111e11 ts 1111111 re:-;11/t i11 pre- 


111at11re ll'enr ui pmpeller shaft co111po1ie11ts. 
. 


LUBE 
FITTINGS 


Rg. ZE-6 
Double Cardan Joint Luba Fillings 


TOOL J • 25512 • 2 


Fig. ZE· 7 Double Cardan Luba Fitting Adapter 


PROPELLER SHAFT SERVICE 


Removal-Front Shaft 


11) Raise vehicle. 


90143 


90144 


12) Mark propeller shaft yokes, transfer case output 
shaft yoke. and axle yoke for assembly alignment 


reference. 


(3) Disconnect propeller shaft at axle and transfer 
case yokes and remove shaft. 


Installation-Front Shaft 


(1) Align reference marks on propeller shaft and 


yokes and install propeller shait. 


t2) Tighten clamp strap bolts to 15 foot-pounds (20 


N•m) torque. 


(3) Lower-vehicle. 


I llUI ._._._._ •• tJ11111 
1 
.__ .J 


Removal-Rear Shaft 


( 1 l Raise \'ehicle . 


( 2l Mark propeller shaft. transfer case yoke or 


flan~e. and axle yoke for asse!"!lbly :i.h mmenc reference. 


l::il Disconnect shaft at transfer -~ :ise anti axle yo i..:~:; 
and remove shaft. 


Installation-Rear Shaft 


(1) Align reference marks on propeller shaft yokes 


and install shaft. 


(2) Tighten clamp strap bolts to 15 foot-pounds r20 
N•m) torque. 


(3) Lower vehicle. 


UNIVERSAL JOINT SERVICE 


The single and double cardan universal joints are 
serviced as assemblies. Both universal joint types can be 


disassembled for inspection and replacement purposes.- 


Disassembly-Single Cardan Joint 


(1) If slip yoke universal joint is to be replaced, 
paint alignment marks on slip yoke and propeller shaft 


for assembly reference and remove slip yoke from shaft. 


(2) Remove loose bearing caps from spider and ap- 


ply penetrating oil to bearing caps seated in shaft yoke. 
(3) Mount propeller shaft or slip yoke in vise. 


CAUTION: Do not clamµ the propeller shaft tube in 
the trise. Clamp the .fbrged portion of the slip yoke or 


µmpeller sha.rt yof.;e in the vise only. Also. to avo-id 
distorting either of the yokes, do not overti_qhten the 
1J1se . . 


(4) Remove bearing cap retainers (fig. 2E-4). Tap 


ends of bearing caps with hammer to relieve pressure on 
retainers if necessary. · 


(5) Reposition shaft in vise so yoke is supparted on 


vise jaws. 
_ 


(6) Tap end of one bearing cap with hammer untif 


opposite bearing cap is driven out of ::oke. 


(7) Reposition shaft ·yoke in vise and tap exposed 
end of spider to drive remaining bearing cap out of yoke. 


(8) Remove spider from yoke. 


Cleaning and Inspection 


Clean the yoke bearing cap bores .vith solvent and a 
wire brush. Be sure to remove all rust. corrosion or dirt. 
Wash the bearing caps. bearings and spiders in solvent 
and wipe them dry with a shop cloth. 


Inspect the bearing caps, needle bearings and bearing 


surfaces of the spider for evidence oi brinneiing, exces- 


sive wear, flat spots, scoring or cracks. Replace the com- 
plete assembly if any part exhibits these conditions. 


Assembly-Single Cardan Joint 


1 l ) Lubricate all :ieedle bea{·ings, bearing caps and 


bearing surfaces of spider with chassis grease. }lsg_ ~p~ 


- -.- ,-pt>11Ttn film of·grease to ·exterior surface of bearing 


. - 
.caps-.. 
.r • 


C2l Iris tall bearing cap seals on spider. 
_ 


(3f Tnstall one bearing. and needle bearing assembly 


;.;-;~rt~~-a.~: into-shaft yoke. 
- 
. 


(4) Position spider in shaft yoke and install opposite 
bearing cap and needle bearing assembly in yoke. 


(5) Support yoke on vise jaws and seat both bearing 


caps in yoke using hammer. 


(6) Install bearing cap retainers. Tap ends of bear- 


ing caps to seat caps fully if retainers are difficult to 


install. 


( 7) Install two remaining bearing cap and needle 


beq.ring assemblies on spider. Use rubber band or tape to 
retain these caps on spider until shaft is to be· installed. 


Disassembly-Double Cardan Joint 


NOTE: The .rncket yoke, ball, spring, needle bea·rings. 


retui11er and thrust 1vasher.c; are serviced as an assembly 
mdy (.fig. JE-6). When servicing the double cardanjoint. 
do not disu.~se111.ble these components. If any one com- 
ponent is dumar;ed. reµlace the assembly. 


(1) Remove all bearing cap retainers. 


(2) Mark bearing caps, spiders, propeller shaft 


yoke, link yoke and socket yoke for assembly alignment 
reference. 


(3) Remove bearing caps attaching front spider to 
propeller shaft yoke as follows (fig. 2E-5): 


(al Use 5/8 socket as bearing cap driver and 1- 


1116 socket.as bearing cap receiver. 
. 


(b) Place 5/8 socket on one bearing cap and· 1- 
1/16 socket over _opposite bearing cap. 


·(c) Mount assembly in vise so vise jaws bear 


directly against sockets positioned on bearing caps. 


(d) Tighten vise to press first bearing cap out of 


link yoke. 


· 
(e) Loosen vise, reposition sockets and press op- 
posite bearing cap out of link yoke. 


(4) Disengage propeller shaft yoke from link yoke. 


(5) Remove bearing caps attaching front spider to 


propeller shaft yoke as outlined in step (3). 


(6) Remove front spider from yoke. 


(7) Remove bearing caps attaching rear spider to 


link yoke as outlined in step (3) and remove rear spider 
and socket yoke from link yoke. 


Cleaning and Inspection 


Clean the yoke bearing cap bores with solvent and a 


wire brush. Be sure to remove all rust, dirt and corro- 


sion -from the bores. Wash t he universal" joint com- 
ponents in solvent and wipflhem dry with a shop cloth. 


Inspect ail bear!ni;s and bearing surfaces for excessi·;e 
wear. gailing, brinneling, scoring, flat spots or c:ac:~. 
Inspect the ~·okes :'or distortion. cracks or worn beari::g 


cap bores. Repiace ti1e comp;ete assembly if any co!".1- 


., 
. - .... :· ; '"' . h .. . 
·c~ ~;. 
: . -. :.: 
;-t0P.C!'l( 1.:: •. i . :J 1 t~ ·~.d~::-e C 1. t u .. C.~ '~ · 


Assembly-Double Cardan Joint 


NOTE: When a.-;sernbling the universal joint. be sure to 
align the spiders mui yokes according to the reference 


murks made duri11(} disassembly. 


(1) Lubricate all bearings and bearing contact sur- 


faces with lithium-base chassis grease. 


(2) Install bearing caps on transfer case yoke encis 


of rear spider. Secure caps to spider using tape. 


(3) Assemble socket yoke and rear spider. 


(4) Position rear spider in lirrk yoke and 
i nsta ~l - 


bearing caps. Press caps into yoke using 5/8 socket. Be 


sure to press caps into yoke bores far enough to expose 
bearing cap retainer grooves. 


(5) Install rear spider-to-link yoke bearing cap 


retainers. 


(6) Position front spider in propeller shaft yoke anci 


install bearing caps. Press caps into yoke using 5/8 
socket. Be sure to press caps into yoke bores far enough 


to expose bearing cap retainer-grooves. 


(7) Install front spider-to-propeller shaft yoke bear- 


ing cap retainers. 
(8) Install thrust washer and socket spring in ball 


socket· bearing bore, if removed. 
(9) Install thrust washer on ball socket bearing boss 
(located on propeller shaft yokei,.if removed. 


( 10) Align ball socket bearing. boss on. propeller shaft 
yoke with ball socket bearing bore and-insert boss into 


bore. 
· 


(11) Align front spider with link yoke bearing cap 


bores and instaU bearing caps. Press--ca-ps- into yoke 


using 5/8 socket. Be sure to press caps into· yoke bores 


far enough to expose bearing cap retainer grooves. 


(12) Install front spider-to-[ink yoke bearing cap 


retainers. 


SPECIFICATIONS 


Universal Joint Angie Chart 


Front 
Rear 


OK Range 


I 
Set· To 
i OK Range 
Set· To 
I 


Cherokee 
I 


Wagoneer 
so.so 
70 
40-60 - · 
50 
Truck 
·- - 


CJ 
30.50 
40 
40-6.0 
50 


-- 
~ ··- 
/0556 


t'HUt'tLLtn ;sHAr 1 


Torque Specifications 


Serv1cl! s..t-To Torques should be used when asse~t;J_ling components. Service ln·Use Recheck Torques should be used for checking a pre-torqued item. 


Pinion Yoke Nut: 
Mooe! 30-44 Axle . 


Model 60 Axle . . 


AMC-Jeep Axle . 


Universal Joint Clamp Strap Bolt . .. . . . . . . ... .. . . . . .. . . . ....... . 


USA (h·lbsl 
Metric (N·m l 


Service 
Service 


Service 
In-Use 
Service 
In-Use 
Set-To 
Recheck 
Set-To 
Recheck 
Torque 
Torque 
Torque 
Torque 


210 
200-220 
285 
271-298 


260 
250-270 
352 
339-366 


Add 5 in-lbs. 10.56 N·m l torque measured at 


disassemble. Refer to Pinion Seal ano Yoke 
Replacement , Chapter 2 F· AMC-Jeep Axle. 


15 
13-18 
20 
18-24 


All Toftlue values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 


LUBE FITTING 
ADAPTER TOOL 
J.25512·2 


_)_· 


Tools 


J.24649·1 
YOKERUNOUT 


·· • GAUGE 
. 


30336 


... , ~ - 


. 
- ·~ '!.. ..... ..... 
. 
~;·· 
~~ 
.. 1.· · .. , 
.. 


'!- 
- ~ 


.. ;;, . 
· ~ 


NOTES 


I 
_,. 
...... ' 


2F-1 


AXLES - 
FRONT HUBS 


Axle Tasting and Diagnosis 
Front Axle 
Front Drive Huba 
Rur Axle 


Paga 


2F-1 
2F-2 
2F-48 
2F-13 


SECTION INDEX 


Standard OIHarantlal 
Tools 
Trac-lok DIHarantlal 


Paga 


2F-21 
2F-53 
2F-40 


AXLE TESTING 
AND DIAGNOSIS 


GENERAL 


Axle Test and Dlagnnls 
Gantnl 


Paga 


2F-1 
2F-1 


'Vhen diagnosing an axle or front drive h~.b noise 


. ·'"condition; obtain"'a:_compfete'description· nf the n'Oise and 


: ~ :driving contiitions-·wh.en. the noise occurred. A prelimi- 


- 
narv road test· with the ow.ner· demonstrating the com- 


. 
pla :~ 1t condition is recommended. 


T:rn action of transmitting engine.torque to the wheels 


wiii :)roduce some noise-in all axles. Slight axle noises 


con:·,·,1ed to a brief speed range or specific period are 


con ;:; ·~:e red normal. 


~-,) .-;es produced by the engine, transfer case, trans- 
m1s.o . ·n. tires, wheel bearings, exhaust system, prop- 


elle:· ' ilaft, or the action of wind on the body or grille 


may :e incorrectly diagnosed as axle noise. It is impor- 
tam : > ~ est the vehicle thoroughly in order to isolate the 
pro r: " '.'\ component and avoid unnecessary repair. 


D 1: :·:ng the road test, stop the '1ehicle. shift the trans- 


miss 1: 1 ~i into neutral, and operate the engine at various 
speeas If the noise is heard during this test, the noise is 
being )roduced by the engine, exhaust system, clutch, 
tr an~ ;:<ssion. transfer. case, or by engine driven ac- 


cess(ic· equipment. 


Before road tes~ing, check .az.ic! correct the tire in- 


fl~tion ;Jressures and axle lubricant levels. 


TIRE NOISE DIAGNOSIS 


Tira Noise Diagnosis 
Wheel B11rlng Dlagnosla 


Paga 


2F-1 
2F-1 


Because certain types of tire tread wear or tread pat- 


terns may produce objectionable noises, drive the ve- 
hicle on various types of road surfaces and listen for a 
change in t.he noise. If the noise varies with ~he type ?f 


road surf ace, the tires may be causing the noise. 


WHEEL BEARING DIAGNOSIS 


Worn, loose, or damaged wheel bearings can be con- 
fused with axle noises. Wheel bearing noise is usually 


more noticeable when coasting at lower vehicle speeds. 
Applying the brakes 'gently while the vehicle is moving 
will usually change wheel bearing noise. Another :est 


involves turning the vehicle alternately left and right I 


while moving straight ahead at relatively low speed. 


This manuever side-loads the bearings and should cause 
the problem bearing to become noisier. 


AXLE TEST AND DIAGNOSIS 


Before testing the axle, drive the vehicle a distance 
sufficient to warm the axles and axle lubricant. During 
the test, operate the transmission and .transfer case in 
every gear combination. 


Axle noises are usually related to vehicle speed rather 


than engine rpm or transmission gear range. 


· ..... , 


2F-2 AXLES - FRONT HUBS 


Axle noises may be classified into two. types: gear 
noise and bearing noise. 
' 


..-::rrear-rm1se is ·onen· desCTibea-as-a i.vhine or high- 


./ pltcheerreson a ting-setmd .~ lt i::t•tisuaHy more pronounced 


accerfai°Il vehicle -speeds and -wi'thin a narrow ~peed 


.:r-~~unaer .. a drl~ir~ccele_rajjng.J.oa~),.. "!c~ast ( d.ec.eler- 


atlng wad), or float (constant speed) cond1t1on. 


Axle bearing noise is usually constant and the pitch is 


related to vehicle speed. 


Since the pinion gear rotates faster than the ring gear, 


the pinion bearings produce a higher pitch sound than 


the differential bearings. The pinion bearings are usu- 
ally heard at lower vehicle speeds of 20 to 30 mph (32 to 


48 km/h). 


Differential bearings produce a lower pitch sound be- 


cause they are rotating at the same speed as the wheels. 


Differential bearing noise will not vary when the vehicle 


is turned alternately left and right or when the brakes 
are gently applied. 


Axle Noisy On Pull and Coast 


•·Excessive ring and pinion backlash. 
• Excessive pinion end play. 
• Worn pinion bearings. 
• Incorrect pinion depth adjustment. 
• Incorrect lubricant (Trac-Lok differential). 


Axle Noisy OD Pull 


AXLE NOISY ON COAST 


• Excessi-v-e-ring and pinion backlash'.::- _ . .,.- - 


• Excessi,:e pinion ~ r:d play. 
. 


•·Worn or·damagect-pinion or diff ererrtiai bearin\;S. 


e--E;xcessive differential bearin~ prei.cract- 


Backlash 


Excessive driveline backlash may be the result of 
backlash in the transmission, transfer case. propeller 
shaft yokes or slip joint splines, universal joints, ring 
and pinion gears, differential gears, front axle shaft 


splines or universal joints, or rear axle shaft splines. 


Chatter-Trac-Lok DiHerentlal 


Trac-Lok chatter is usually caused by using non-rec- 
ommended lubricants. If chatter occurs, drain and refill 


the axle with Jeep Axle lubricant or equivalent only. 


Other Axle Conditions 


A knocking noise heard at low speed or when coasting 


may be caused by loose fitting differential side gears. If 


this condition is encountered, operate the vehicle at the 
soeed where noise is loudest and apply :he brakes 


-lightly. If loose fitting gears are causing the probiem. 
the noise level will usually decrease when the brakes are 
applied. 
Differential gear noise is considered normal when 
spinning a wheel with an on-the-vehicle wh~ i balancer, 


or when the wheels are spinning on icy or other types of 


low traction surface. 
Whenever axle noise is caused by worn or damaged 


• Incorrect ring an_~ piniorL)cicklash or depth 
- . !Jearings, d0--n0e- replace the gears uri1eSS'"'l:hey are aiso 


acfTU:s'tfuent~: : 
.,. - 
worn Ol'" damaged. Similarily. if axle gears are causing 


- • Damaged or worn pinicm bearings. 
noise, do not replace the bearings unless tfiey a.re worn 
. 
·"'" 
' 


; ·Incorre~t !l'inion bearing.preload. 
or damaged. 


FRONT AXLE 


GENERAL .. 


Axle Housing lnaer Oil Sul 
Axle Housl11 Service 
Axle Identification 
AxJ1 lnst1U1tlon 
Axll RHIDVll 
Axll Sbltt 
Ax11 satt s..1 
Axle Sh1tt Unlvll'lll Joint 
Front Wheel Allonment 


Pig& 
2F-11 


2F-4 


2F-3 
2F·12 
2F-11 
2F-6 
2F-11 
2F-7 
2F-4 


- 
A drive-type· front axle with steering knuckles and 


hypoid differential' gears ·is used on all Teep mo e s. 


.. . 
' 
' .. if ·~·· .. ~,,,-- 
· . 
.... .. •· :i.4'" 
• . 
~~. 


General 


High Steering Effort 
Pinion Saal and Yoke 
Speclflcatlou 
Spindle Bearing 
Steering Knuckle lnst1llatton 
Steering Knuckle Remonl 
Slaarlng Knuckle Ball Stu~ 
Turning Angla Adlustmnt 


P1ge 


ZF-2 


2!=-4 


2F-5 
2F-i2 


2f-11 
2F-10 


2F-8 


2F-8 


2F-12 


Engine torque is transmitted to the whee!_s:{hrough iuH-- 
floating, two-piece axle shafts which have connecti..,g 
universarJointS -(ffg: 2F-l) ... The axie shafts r~voive 


within and . ar~'.$upported by the s.~~ering kriu~~ Open - 


end steering knuckles whicn pivot on ball studs are used 


on all Jeep front ax,les. 
.. 
. ... "-..~·· 


The Model 30 front axle is used on all CJ models. The 


Mode! 44 front axle. is used on all Cherokee, Wagoneer 


and Truck models . . Service procedures :or the two axle 
models are the same. 
- · . ~ 


On all front axles, toe-in and caster are the only ad- 


justable alignment angles. Camber is built into the axle 


1. FILL PLUG 


2. AXLE HOUSING COVER 
3. AXLE HOUSING COVER GASKET 
4. DIFFERENTIAL BEARING 
CAP BOLT 
5. DIFFERENTIAL BEARING 
CAP 
6. DIFFERENTIAL BEARING 
CUP (2) 
7. PINION MATE SHAFT 
8. THRUST WASHER 
9. DIFFERENTIAL SIDE 


GEAR 
10. DIFFERENTIAL PINION 
GEAR 


11. THRUST WASHER 


12. RING GEAR MOUNTING 


BOLTS 
13. DlF.F,ERENTIAL BEARING (2) · 


14. DIFFERENTIAL BEARING 
PRELOAD SHIMS 


15. DIFFERENTIAL CASE 


16: PINION MATE 


0 
SHAFT PIN 
17: RING GEAR 


18. PINION GEAR 


19. SLINGER 
20: PINION· BEARtNG':>r • ., .. ~ 


21 . PINION BEARING CUP 
22. PINION DEPTH SHIMS 
23. BAFFLE 
24. AXLE HOUSING 


25. PINION ?RELOAD SHIMS 


26. OIL SEAL 
27. DUSI ·:AP 
28. YOKE . 


29. WASHER 


30. PINION /l.IUT 


31. UPPER 3ALL ST_UD SPLIT 
RING SEAT 
32. UPPER 3ALL STUD NUT 
33. COTTER PIN 


.·· 34;· LOWER BALL STUD JAMNUT 


AXLES - FRONT HUBS 2F-3 


and cannot be adjusted. Refer to Front End Alignment 
for adjustment methods. 


AXLE IDENTIFICATION 


On Model 44 front axles, the axle code number is cast 
into the upper surface of the reinforcing rib at the left 
side of the axle housing (fig. 2F-2). 


50. WASHER 
51. SEAL 
52. SEAL SEAT 
53. AXLE SHAFT 


.. 54. STEERING KNUCKLE 
55. STEERING STOP BOLT 
56. LOWER BALL STUD 


57. SNAP RING 


58. TIE ROD 


59. TIE ROD END NUT 


35. UPPER BALL STUD 
60. SPINDLE 


36. SPINDLE 
61. SEAL 


37. SEAL 
62. BEARING 
38. BEARING 
63. BEARING CUP 


64.HU.B 
.- 
·- 
... • • 


65 •. _TABBED WASHER - . ,~:!: 
. 66 •. INNER LOCKNUT : ,,.~~':-.,_. 


S'l. LOCK WASHER 
; .• -·.c.•,;~;;.:'.: 


39. BEARING CUP 


40. HUB 


41: INNER LOCKNUT 


42. WASHER- 


68. OUTER LOCKNL'T 
· 
.'- ~ 


69. GASKET 


43. OUTER LOCKNUT 
44. SPRING CUP• 
45. PRESSURE SPRING* 
70. SNAP RING 
46. DRIVE GEAR* 
71. INNER OIL SEAL 


47. SNAP RING 
48. HUBCAP• 
• NOT USED WITH FRONT 
49. SPINDLE BEARING 
DRIVE HUBS 


BO~',' '" 


Ag. 2f~ 1 Front Axle Aaembly 


Ag. 2f·2 
Model 44 Front Axle Code Number Location 


On Model 30 front axles, the axle code number is cast 


into the bottom surface of the differential housing. 
The axle build date and manufacturers build date are 
stamped on the right-side axle tube adjacent to the axle 
housing cover. 
The axle build date is decoded as follows: The first 
number represents the month, the second number the 
day of the month, the third number the year, the letter 
the shift, and the last number is the assembly line. If 
there are two build dates, the latter date will indicate 


when the brake components were installed. 
The gear ratio tag attached to the left side of the axle 
housing cover indicates the Jeep manufacturing refer- 
ence part number and the numerical tooth combination 
of the ring and pinion gears. 


Axle Ratio and Code Letter Chart 


Differential 
·· Gear.::- 
Co"de 
Pfnion-ta""Orive 
Type 
Ratio 
Letter 
G·ear Teeth' · • 


Standard . 
. 2.73 ... 
AA 
15i41 · . .. .... 
-· 


' · ~ 
.. 
-- -· 
Trac-Lok 
2:73 - 
DD 
- 
. 15/41 


Standard 
3..3.1 
BB 
13/43 


Trac-Lok 
3.31 
CC- 
-13/ 43 


Standard 
3.54 
- 
A 
- ,_ 
1113'9 ' ...... 


Trac-Lok 
. - 3.54 
N 
11/39 


Standard 
3.73 
GG 


I 


11/41 


Trac-Lok 
3.73 
Q 
11 /41 


81014 


AXLE HOUSING SERVICE 


The front axle housing should be inspected period- 


ically for weld cracks or other damage that could cause 


loss of lubricant, affect driving characteristics, or result 


in front end misalignment. 


. 
. 


NOTE: If the vehicle is driven throu(Jfi water that is 
deep enou(Jh to cover the front hubs, steerin(J knuck/,es 
and · br_a;ke compori.ents sh.ouid be disassembled and. in- 
spected for water-dirt qontamination and water daT(t- 
(J,(Je. All components shouid be cleaned: thorqy.ghly, 
. ,. 
·--.. 
- ~· 
-- ~ 
--· . . - - 
. 


e:i:ami11ed carefully, and lubricated as necessary befiJre 


11.~sembly. Duri11g the inspection. µay pHrticular atre11- 


tio11 to the a::cle bearings. spindle ber1rings and bl"'.rke 


components. Damaged or con ta.minuted pa.rts should '" 
replaced. 


FROft.T WHEEL ALJGNinEiH 


Toe-in and caster are the only adjustable front afign- 
ment angles. Camber is built into the axle during manu- 
facture and cannot be adjusted. 


An alignment rack should be used to check the align- 
ment angles. The use of a rack will ensure more accurate 


readings and avoid the possibility of incorrect 


adjustments. 
Toe-in is adjusted by lengthening or shortening the 
steering tie rod. Caster is adjusted by installing tapered 
shims between the front axle spring mounting pad and 
front spring. Refer to Front Wheel Alignment in Chap- 


ter 2M for measurement and adjustment procedures. - 


HIGH STEERING EFFORT 


High steering effort or slow return of the steering 
mechanism after turns may be the result of excessive 


steering knuckle ball stud preload. If this condition oc- 
curs and all other items affecting steering effort are 
functioning normally, ball stud pre load should be 
checked as follows: 


Ball Stud Praload Maasuramant 


(1) Raise vehicle. 


(2) Remove fro?t;.x.heels. 


(3) If vehicle has steering damper, disconnect 
dampera:t"tie rod and move damper asicie. 


( 4) Unlock steering column. 


.· · (5) Disconnect steering connecting rod. On CJ mod- 


els, disco.nnect rod at right-side steering knuckle. On ail 
other models, disconnect connecting rod at right-side of 
tie rod. 


.. (6) Remove cotter pin and retaining nut attaching 


tie rod to right-side steering knuckle. Discard cotter pin. 


(7) Rotate both steering knuckles through complete 


arc several times. Work from right-side of vehicle :o 


rotate knuckles. 


(8) Assemble socket and 0-50 foot-pound (68 )f •!:1 l 


capacity torque wrench and install wrench on tie rod 


retaining nut. 


NOTE: The torque wrench must be positioned at a .91J 
degree angle to the steering knuckle arm to obtain an 
accurate reading. 


(9) Rotate knuckles slowiy and steadily through a 
complete arc and measure torque required to rotate 
knuckles. 


(a) If reading is less than 25 foot-pounds (34 


N•m), turning effort is within specifications and fault is 


not in steering knuckle. Check steering gear, pump, and 


column. 


·- 
(b) If reading is more than 25 fo_ot-p01.-!fl:ds j 34 


N•m), turning effort is excessive. Proceed to next step. 


(10) Disconnect tie rod from both steering knuckles . ... 


.. (11) lnstall.112 x 1. inch bolt, flat washer,_and nut_ in 
tie· rod stud mounting hole in one steering knuckle. 
Tighten bolt and nut securely. 


(12) Assemble and install socket and 0-50 foot-pound 


(68 N•m) capacity torque wrench on bolt previously in- 


stalled in steering knuckle. 


NOTE: The torque wrench must be positioned at a 90 


degree angle to the steering knuckle arm. 


(13) Rotate steering knuckle slowly and steadily 


through complete arc and measure torque required to 


turn knuckle. 


(14) Install bolt, flat washer, nut, torque wrench and 


socket on opposite steering knuckle and measure torque 


required to rotate knuckle. 
· 


(a) If reading is less than 10 foot-pounds (14 
N•m), steering effort is within specifications and fault is 


not in knuckle ball studs. Check for tight or· damaged tie 


rod ends, lubricate or replace as necessary, and proceed 


to next step. 


(b) If torque reading is more than 10 foot- 
pounds (14 N•m), turning effort is excessive. Proceed to 
Ball Stud Preload Correction procedure. 


(15) Install tie rod. Tighten tie retaining nuts to 35 
foot-pounds (47 N•m) torque and install replacement 
cotter pins. 


(16) Install connecting rod. Tighten connecting rod 
retaining nuts to 60 foot-pounds (81 N•m) torque on CJ 
models and 75 foot-pounds (102 N•m) torque on all other 
models. Install replacement cotter pins. 
'" 
- :r · " ,- 


(17) Instalrfront wheels. 
:. ...• 
(18) Lower vehicle. 
;.. 


Ball Stud Preload Correction 


(1) Remove front axle shafts as outlined in this 


chapter. 
(2) Loosen lower ball stud jamnut. 


(3) Remove cotter pin and slotted nut from upper 


ball stud. 
(4) Unseat upper and lower ball studs by striking 


studs with lead hammer. 


(5) Remove upper ball stud split ring seat using 
Tool J-23447. Discard seat after removal. 


(6) Remove lower ball stud jamnut and remove 


steering knuckle. Discard jamnut after removal. 


(7) Clean upper ball stud split ring seat threads, 


lower ball stud taper in steering knuckle, threads and 


tapered surfaces of ball studs, and upper. ball stud re- 
taining nut threads. 
· 
- 
. (8) Position steering knuckle on-·axle.and install re- 


placement lower ball stud jamnut.finger tfght (only)_- -~ 


AALt~ - 
l"'t1UN 1 nuo.:i "r-\J 


(9) Install and tighten upper ball stud siotted nut :o 


lo-20 foot-pounds (13-27 ~·ml torque to draw lo\ver bail 


stud into tapered hole in axle yoke. Do not install upper 
ball stud split ring seat at this time. 
(10) Tighten replacement lower ball stud jamnut ::o 


80 foot-pounds (108 N•m) torque. 
(11) Remove upper ball stud slotted nut and install 
replacement split ring seat using Tool J-23447. Tighten 
seat to 50 foot-pounds (68 N•m) torque. 


(12) Install slotted nut on upper ball stud. Tighten 


nut to 100 foot-pounds (136 N•m) torque. Align and 
install cotter pin without loosening slotted nut. 


NOTE: If the cotter pin holes in the nut and stud are 
not aligned, tighten the nut (only) to align the holes. 
.V€1Jer loosen the nut to align the holes. 


(13) Install front axle shafts and steering spindles 
loosely and measure turning effort of each steering 
knuckle as described in Ball Stud Preload Measurement. 


(a) If turning effort is less than 10 foot-pound~ 


(14 N•m) torque, proceed to next step. 


(b) If turning effort is more than 10 foot-pounds 


(14 N•m) torque, replace upper and lower ball studs and 
repeat Ball Stud Preload Correction procedure . . 


NOTE: If the Ball Stud Preload Correction Procedure 


is repeated. tighten split ring seat to jO foot-pounds f68 
N•m) torque. Also, tighten the slotted nut on the upper 
ball stud to 80 foot-pounds (108 Nem) torque. 


(14) Install front axle shafts. 


(15) Connect tie rod to steering knuckle arms. 


Tighten tie rod end retaining nuts to 45 foot-pounds (61 


N•m) torque and install replacement cotter pins. 


(16) Attach connecting rod to tie rod. Tighten con- 
necting rod end retainmg nut to 60 foot-pounds (81 N•m) 


torque on CJ models and 75 foot.-pounds (102 N•m) 
torque on all other models. 


(17) Connect steering damper to tie rod, if equipped. 


(18) Install front wheels. Tighten wheel retaining 


nuts to 80foot-pounds (108 N•m) torque. 
·· 


(19) Lower vehicle. 


PINION SEAL AND YOKE 


Removal 


(1) Raise vehicle. 


(2) :Yiark propeller shaft and yoke for assembiy 


alignment reference and disconnect propeller shaft from 


yoke. 


(3) Remove pinion nut and washer using socket. 
breaker bar, and Tooi J-8614-01 (fig. 2F-3). 


(4) Remove yoke using Tools J-8614-01. -02. -03 (f:g. 
2F-4). 


(5) Remove pinion seal using Tool J-25180. 


··- 


~- 


2F-6 AXLES - FRONT HUBS 


Fig. 2F-3 
Pinion Hut Remov1I 


Installation 


TOOL 


J.22575 


(1) Install replacement seal using Tool J-25104. 


(2) Install yoke. 


(3) Install pinion washer and nut. Tighten nut to 


210 foot-pounds torque. 
-··· 


(4) Align reference marks on propeller shaft. and 


yoke and connect shaft to yoke. Tighten shaft-to-yoke 


attaching bolts or nu:ts..- to 16 foot-pounds (22 N•m) 
torque. 


(5) Lower vehicle. 


. -.· .... 


AXLE SHAFT 


Removaf----C-J-Modets- 


- ..... (l) Rai~~ vefii~ie: 


.- __ (2) ~ove disc brake calipe:-. Refer to Chapter 2G. 


- r(a):-Remova:<bcrlts- attaching front hub to axle and 
remove hub body and gasket. 
(4) Remove retaining ring from axle shaft.. 


(5) Remove hub clutch and bearing assembly from 
axle. 


(6) Straighten lip of lock washer. 


(7) Remove outer locknut, lock washer, inner lock- 
nut, and tabbed washer. Use Tool J-25103 to remove 


locknuts. 


(8) Remove outer bearing and remove disc brake 
rotor. 


(9) Remove disc brake caliper adapter and splash 
shield. 


(lOY Remove axle spindle. 


(11) Remove axle shaft and universal joint assembly. 


lnstallatlon-CJ Models 


(1) Clean all parts thoroughly. 


(2) Install axle shaft and universal joint assembly. 
Insert splined end of axle shaft into differential side 
gear and push shaft into place. 
(3) Install axle spindle. 
(4) Install splash shield and disc brake caliper 


adapter~ 


(5) Lubricate and install outer bearing in disc. brake 
rotor. 
(6) Install disc brake rotor on snindle. 


. ;:"'"' j 7) Ilistalf-:·ra.hbed 
w~sher-. ~nd inner locknut . 


TOOL 


..~:.~ . .-:.._; · · 
.Tighten locknut: to 5Q f~t-po.unds (68 N•m) torque; then 


· · :r-...... 
. back aff. locknut-.116-.tuin (4&i:.65-o): Rotate wheel while 
·- 
J-8614-03 


·. 


tightening inner locknut to seat bearings evenly. Use 
Tool J-25103 to tighten lockn.µt,__ _. 
. . __ - · 


- - 
-.{~-Install Tock-. ;,,isher- and· outer locknut: Tighten 


locknut to 50 foot-pounds (68 N•m) torque and bend lip 


of lock washer over nut. 


(9) Install hub clutch and bearing assembly on axle 


shaft. 


(10) Install retaining ring on axle shaft. 
(11) Install gasket and hub body on axle and install 


hub attaching bolts. Tighten bolts to 30. foot-pounds t41 


N•m) torque. Tighten bolts alternately and evez:iy. 


(12) Install disc brake caliper. Refer to Chapter 2G. 


(13) Lower vehicle. 


Removal--Cfiarokea-Wagoneer;;Ti"uck 


(l }--Raise-vehicle. · .. 


(2) Remove disc brake caliper. ~efer to Chapter 2G. 


(3) ·on iriodels .. Without front hubs: _ 


: . :(a) irem.i~i-o~J::.llufi ~ap~ :: 
· 


,,. • 
.... 
-···- 
•l..,.-_i: 4e 
... 
.,,_.r.. 
. . '•. 


·- 


1 b1 Remove axle shait :map rin~. drive gear. 


pressure spring, and spring retainer. 


(4) On mode!S with front hubs: · 
(al Remove socket head screws ;from hub body 


and remove body and large retaining ring. 
(b) Remove small retaining ring from axle· 


-,._ 
., 
- 
I 
.. 
shaft. 
" 
· 


(c) Remove hub clutch assembly from axle. 


(5) Remove outer locknut, washer, and inner lock- 
nut using Tool J-6893. 


(6) Remove rotor. Spring retainer and outer bearing 
are removed with rotor. 
(7) Remove nuts and bolts attaching spindle and 


support shield and remove spindle and shield. If neces- 


sary, tap spindle with rawhide mallet to remove it from 


knuckle (fig. 2F-5). 


(8) Remove axle shaft. 


BEARING CUP 
BEARING CUP 
"\ ...... SNAP RING 
/ 
AXLE SHAFT 
AXLE SHAFT 
£-:.\ /\ 
/ 
YOKE HALF 


YOKE HALF 
"d \ " . I 


. \ 
· ~ ~c ~ 
~~~~~ 


\..,. 
-i ~ 
~vJ BEARING 
~~ 
0~ROSS JOURNAL 


BEARING CUP 
~ ROLLER 
SNAP RING t 
BEAffiNG 


BEARING CUP 
J42300 


Ag. 2F-5 
Axle Sb1tt Universal Joint 
--- .. __ .... ..... 


lnstallatlon-:-Cberokee-Wago~e~r-Truck 
. _ .. 
..... - 


(1) Jnstall .ax.le .. shaft. Insert splined end of axle 


shaft in differential side gear and push shaft into place. 


(2) Install spindle. 


(3) fostal1 suppo.rt shield and rotor. 


(4) Install inner wheel bearing locknut (nut has peg 


on one side). Tighten locknut just enough to remove end 
play. 


(5) Install wheel and tire but do not tighten wheel 


nuts completely. 


(6) Tighten inner locknut to 50 foot-pounds (68 


N•m) torque; then back off locknut 1/6-turn (45°-65°). 


Rotate wheel while tightening locknut to seat bearings 


evenly. 
(7) Install washer so inner tab is aligned with 
spindle keyway. Also be sure peg on inner locknut en- 


gages in nearest hole in washer: 


(8) Install and tighten outer locknut to minimum of 
50 :·oat-pounds (68 N•m) torque. 


l 9) Remove wheel and tire. 


(10) On models without front hubs: 
(a) Install spring retainer, pressure.spring, and 


"!'· drive gear: 
" 
· · 


AXLES - FRONT HUBS 2F-7 


CAUTION: !11s t11 /I the spring re tni11er 
- ~·i th the c:1_uµed 


.~ide rJf the retai11er jiLci11g frJwnrd the cen ter 'l/ the 


t'ehicle. 


(b) Push drive gear inward to provide clearance 
for axle shaft snap ring and install snap r"ing. 


(c) Coat rotor hub cap rim with Permarex . .\.d- 
hesive-Sealant number 3, or equivalent, and install hub 
cap in rotor. 


(11) On models with front hubs: 


(a) Install hub clutc.h assembly in axle. 


(b) Install small retaining ring on axle shaft. 
Install large retaining ring in axle hubs. 


(c) Install replacement 0-ring on hub body if 


necessary. 


(d) Install hub body. Install and tighten socket 


head screws to 30 inch-pounds (3 N•m) torque. 


(12) Install disc brake caliper. Refer ro Chapter :2G. 


(13) Install wheel and tire. 


(14) Lower vehicle. 


AXLE SHAFT UNIVERSAL JOINT 


Replacemant 


(1) Remove axle shaft. 


(2) Remove snap rings from universal joint bearing 
cups (fig. 2F-5). 
(3) Press on end of one bearing cup ro press opposite 
bearing from yoke half. 


(4) Turri yoke over and press remaining bearing cup 


out of yoke by pressing on exposed end of bearing cross 
journal:..r:· · ;,r 


CAUTION-: To avmd damaging the bearing, remove 
the bearing using a brass dr.ift havi.ng a J1atface that is 
ap-proximately 1132-inch smaller in diameter than the 


ho{e_i1_1,__ tlyui.xlf! sha:f~ yoke. 


· (5) Repeat above step to remove remaining bearing 
cups. Remove bearing cross journal by sliding it to one 
side and !if ting out. 


(6) Clean parts in solvent. Inspect ;Jarts after clean- 
ing. Replace any part that exhibits excessive wear or 
damage. 


(7) Pack bearing cups 1/3 full of bearing lubricant 
and install bearing rollers. 


(8) Install bearing cross journal. Eold bearing cups 


in vertical position to prevent bearings from dropping 
out. 


(9) Install bearing cups in axle shaft yoke halves ' 
and seat them firmly against bearing snoulders. 


(10) Press bearing cups on journal ::-om opposite side 
until.firmly seated. 


(11) Repeat previous steps to instal opposite bearing 


. cups on...cross journal. 


·{12}· Install snap rings on bearing cups. 


L.1 -u /'V\L.C.J - 
rnuN I MUIJ~ 


NOTE: If the 1u1i t·er.ml joint bi11ds when usse 111 bled. 


tap the yoke li.qhtly to relieve rmy pressure 011 the bear- 


ings at each e?td of the journal. 


. ...:..- - 
-~ 


(13) Install axle sh·aft. 


. --- ........... ,.. . 
r- 
- 
. -;:· 


STEERING. KNUCKLE REMOVAL 


STEERING KNUCKLE BALL STUDS 


Lower Baff Stud Removal 


- (l') Remove· lower ball stud snap ring . 


- ·- 
(2) ·qamp knuckle ··ruisemblL secure!y '.:: ·:ise ·.;·ith 


·· ·.upper ball stud pointing downward (fig. 2F-8). 


NOTE: The open-end steering knuckle pivots on ball 
(3) Attach Plate J-25211-1 to spindle mating surface 


studs. Ball stud replacement requires removal of the 
of knuckle assembly (fig. 2F-8). 
axle shaft and steering knuckle (fig. 2F-6). 
(4) Position Button J-25211-3 on lower ball srud (:ig. 


(1) Remove axle shaft. 
2F-8). 


(5) Assemble and install Puller J-25215 on steering 
(2) Disconnect tie-rod end at steering knuckle arm. 
knuckle (fig. 2F-8). Hook one puller arm in Plate J- 


(3) Remove and discard lower ball stud jamnut (fig. 
25211-1 and hook opposite arm in knuckle. 


2F-7). 
(6) Tighten puller screw to press lower stuci out of 


(4) Remove cotter pin from upper ball stud and 
knuckle. 
loosen stud nut until top edge of nut is flush with top of 
(7) Remove tools used to press stud from knuckle. 
stud. 


(5) Unseat upper and lower ball studs using lead 
hammer. 


(6) Remove upper ball stud nut and steering 


knuckle. 


(7) Remove upper ball stud split ring seat using 


Tool J-25158. 


CJ MODELS 


SPINDLE \ 


' .... .. ~ -~· 


SPINDLE 
BEARING 


Upper Ball-Slud-Hamoval 


(1) Remove both arms from Puller J-25215. 


(2) Place Button J-25211-3 on upper bail stud (fig. 
2F-9). 
(3) On CJ models, install Adapter J-25211-4 on nut- 
end of puller screw so adapter shoulder faces nut~nd of 
screw. 


STEERING 


: __ . KNUCK.l..E 


\ 


STUD JAMNUT 


900688 
·--· .... --: 


Rg: 2f-6 _. Sl~RJPat;il1 .Co~ 


- -~- 
-. .6' .,..- ... 


.. ..:=·~""~ - 
:::ie 
--=--~ 
... - ~~ 
.• .... . 
- ... - --. 
· --~- 
-... ...------ - ..c:- 
... - -- · 
v 
... 
• 


---------- 


Fig. ZF· 7 Lower Ball Stud Jamnut ~IOVll 


··, ·'* 


. ;·.J._• 


41070 


BUTTON J.25211-3 


Fig. ZF-8 
Lower Ball Stud Removal 


( 4) On all models, thread puller frame halfway onto 


puller screw. Insert nut-end of screw through lower ball 


stud hole in steering knuckle. Position puller frame 
against knuckle and puiler screw against Button J- 


25211-+3 (fig. 2F-9). On CJ models, be sure Adapter J- 
25211;4 is positioned between puiler frame arid steering 


knuckle .. 


i · 


(5) Tighten puller sc:-ew to press upper ball stud out 


of knuc'kle. 


(6) Remove tools used to press upper ball stud from 
knuckle. Do· not disassemble screw and frame of Puller 
J-25215 at this time- Tools will be used, as assembled, to 


install lower ball stud. 
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.a:::a. 


.Jil_~ PULLER SCREW J-25215 


/ 11: ' ' ,,.il. 


• 
• 
j 


J-25211·3 


UPPER BALL 
STUD 


Ag. ZF-9 
Upper Ball Stud Removal 


., 


Lower Ball Stud-Installation 


(1) Invert steering kn tickle in vise. 


(2) Position replacement lower ball stud in steering 


knuckle·. 


(3) Place Adapter J-25211-4 over nut~nd oi puller 
screw and against puller frame (fig. 2F-10). 


(4) Insert nut-end of puller screw through upper 
ball stud hole in knuckle and hold adapter and frame 


against knuckle (fig. 2F-10). 


(5) Place Installer Cup J-25211-2 on ball stud· (fig. 


2F-10). 


(6) Tighten puller screw to press lower ball stud 


into ~teering knuckle (fig. 2F-10). 


(7) Install replacement lower ball stud retaining 


snap ring. 


(8) Remove tools used to install lower ball stud. 


Upper Ball Stud Installation 


(1) Install both arms on Puller J-25215 1.fig. 2F-ll). 


_ 
(2) Posi.tion replacement upp,er ball ~tlld"i n steer5_ · 


knuckle .. · , 
· -~ . 
. . •. . · . . '::~;;;~~· · · 


·(3) Install 'Plate· J-25211-1 '--On 
-spin~Itf· · :n;a · 


• • 
• 
- 
- -• •.A ., 


studs (fig. 2F-11J. 
·.· "-~:r:~;;: 


· (4) p~·sition -Installer Cup J-25211-2 1.n upper -:}.if -;;,;.:-:!:'( 
stud (fig. 2F-11). 
· 


(5) Install assembled Puller J-25215 on steer .ag 


knuckle. Hook one puller arm in plate and hook opposite 
arm in knuckle (fig. 2F:..11). Be sure puiler screw is 
centered on installer cup. 
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PULLER SCREW J-25215 


~ - 
·.- .. - 
- -~--we-. - 


..... 
~~ , . -,· --~ 


Fig. 2F-1 O Lower Ball Stud lnstallatlon 


Fig. 2F-11 
Upper Ball Stud lnstallatlon 


(6) Tighten puller screw to press ball stud into 


steering knuckle (fig. 2F-ll). 


(7} Remove upper ball stud installation tools. 


STEERING KNUCKLE INSTALLATION 


. (1) . Install upper ball .. stud split ring. seat in axle 


yoke. TQp_qi_;:;eat should be flus1L.with:Jop.oLw}<e. 


. _ --~(2.) ·· Install::steering knucklEl-"on: axlegoke: and:in-stall 
lower baff stud stud jainnut finger-tight only:-· 
· · · · 


(3) Position and align Nut Wrench J-23447, Button 


J-25211-3, Plate J-25211-1, and Puller J-25212 (fig. 2F- 
1.2). 


( 4) Tighten screw of Puller. J -25212 until.lower ball 
stud is held firmly in its sea'-' lnd inst:ill jamnt!t. 


Tighten jamnut to 85 foot-pounds (115 N•m) torque on 
CJ models and 75 foot-pounds (102 N•m) torque on all 
other models. 


(5) Remove puller and plate. 


(6) Tighten upper ball stud split ring seat to 50 foot- 


pounds (68 N•m) torque- using Tool J-23447 (fig. 2F-13). 


(7) Install upper ball stud nut. Tighten nut to 100 
foot-pounds (136 N•m) torque and install replacement 


cotter pin. 


Ag. 2F-12 
St11rlng Knuckle lnstallatlon 


~-..,_- ... 
J41077 


·~ 
; ;.: -- - 


. Ag. 2F-13 
Tight11nlng Uppir-BaWStud Sat 


·· 1 


.'.'iOTE: If the cotter prn holes do 1wc align. tighten the 


nut until the holes are aligned. Never loosen the nut to 


align the "holes. - 
· .. ..,...:':" --- - 
~. 


(8) C~nnec't steerinr; tie rod. Tighten tie rod. endnuts__. ' 


~ o 50 foot-pounds (68 N •m) torque and install repiace- . 


ment cotter pihs. 
· · ·· ·~: 


(9) Check and correct front axle turning angle: as 


:i.ecessary .. Refer .to Turning Angle Adjustment . . 


AXLE SHAFT SEAL 


Replacement 


(1) Remove axle shaft. Refer to Axle Shaft-Removal 
procedure. 


(2) Remove seal from axle shaft (fig. 2F-14). 


-..___ 
~ 
.......... - ·--:::-:::..,.._ 


• 
1 •• 
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NEEDLE 
ROLLER 
BEARING 


Ag. 2F-15 
Spindle Bearing Locatloa 


J41079 


(2) Rer!1ove needle bearing using internal-t:.-pe 
puller. 


(3) Clean dirt and foreign matter from spindle bear- 


ing surface. 


(4) Install replacement bearing using bearing 


driver. 


(5) Pack 
needle 
bearing 
with wheel 
bearing 


lubricant. 
· 


AXLE HOUSING INNER OIL SEAL 


Model 30 and 44 front axles have inner oil seals that 
-;;AP 


- 
·~ 
4107s. 
are located.inside the housing. The seals are installeci in 


Fig. 2f-14 Axle Sh1tt Seal !nstlllitlon 
~ounterbores n:achined into the shaft bores in the hous- 
. 
mg center sect10n. 


. 
(3) Re:no~e b:~~zi:_ _ ~hr.~st ·.vasher. If · w~she; 
,,. 


1~~ . _ _ ·The. axle. h.ousing inner seals are serviceable items but 
worn, replaceit: 
. 
..' : 
require differential removal in order to replace them. 


~ (4) Clean dirt and·fore1~ matter from seal area .. ; 
Refer to Differential Overhaul--' Model 30-44-60 Axle in 


:(5) Install bronze washer with chamfer.ed . side ;- to-:-:~ 
the Standard Differential section for removal/installa- 
wal'd axle shaft seal. 
- 
tion procedures. 
· 


(6) Install replacement seal Nith seal lip facing 


-spindle(fig:ZF-14).. 
· · -- 
·- 
-- 
--~- -- 
-- 


(7) Pack wheel bearing lubricant around thrust face 


of shaft and seal and fill seal area oi spindle with wheel 


bearing lubricant also. 


(8) Install axle shaft. Refer to Axle Shaft-Installa- 


tion procedure. 


SPINDLE BEARING 


Replacement 


NOTE; .. .ErorL:Lfl.::f.le.s'Jlind:les. ar!? .;quipped with a needle 
roll.er beari;f,"J th.'7i.i~ loCriieri i~ ·he spindle flange bore 
(fig. zF-15). 


(1) Wrap machined sw;.fac~:; of ::;pindle. with tape 
and m:ount spindle in vise._Do nut clamp spindle j.g. vise 


.. uJ]ti[ P!'<?te~t!;-:~ .~Pe. Ls ~.H~J.Jed to sp~ndle s~~ce~; , ··~ 


AXLE REMOVAL 


(1) Raise and support front end. Position frame 
stands under frame rails at rear of front springs. 


(2) Remove wheels. 


(3) Mark propeller shaft and axle yoke for assembly 


alignment reference. 


(4) Disconnect propeller shaft at axle yoke. Sec-:.ire 


shaft to frame rail using wire. 


(5) Disconnect connecting rod at steering knuckles. 


(6) Disconnect shock absorbers at axle housing. 


(7) On vehicles equipped with stabilizer bar. remove 
nuts attaching stabilizer bar connecting links to spring 


tie plates. 


(8) Disconnect breather tube at axie housing. 


(9) Disconnect stabilizer bar link bolts at spr.ng 
clips_. 


(10) Remove disc brake calipers, rotors, and brake 
shields. Refer- to Chapter ·2G. 
· ..... ..;. 
. 
I 
I 
! 


I 


t 
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(11) Remove U-bolts and tie plates. 


(12) Support axle assembly on hydraulic jack an.9 


-·raise-j"a"Ck"slightly-foretieve sprlnfTension~ - -~ 


w:.: . ! l~;L0osen nuts:-·atfuching- rE?ar-sQ!fnt sh~cides · to 


-springs. 
· 
- 
- 


- - 
(14) Remove bolts-attaching fr9~~ng.,shackles to 


·· 
~-- ......---.- - - 
. 
.... .,.-._ 
~ ... _ 
..... 
springs and lower springs to floor. 


(15) Remove hydraulic jack and axle assembly from 
underneath vehicle. 


AXLE INSTALLATION 


(1) Support axle assembly on hydraulic jack and 
position axle under vehicle. 


(2) Raise springs and install shackle bolts in front 


springs and shackles. Install shackle bolt retaini11g nuts 


hand-tight. 


(3) Lower hydraulic jack until axle is supported by 


front springs and rotate axle into position on springs. 


(4) Install spring U-bolts and tie plates. 


(5) On vehicles equipped with sway bar, mount 


sway bar connecting links on tie plates. 


(6) Tighten spring shackle bolts to 24 foot-pounds 


(33 N•m) torque on CJ models and 100 foot-pounds (136 
N•m) torque on all other models. 


(7) On vehicles equipped with stabilizer bar, install 
nuts attaching stabilizer bar connecting links to tie 
plates. 
- 
(8) Tighten spring pivot bolts to 100 foot-pounds 


(136 N•m) torque on all models. 


(9) Install brake shields, rotors, and brake calipers. 
Refer to Chapter 2G. 


. • .:;,. I 
• 


!lOJ Connect breathertube. 


( 11 l Connect shock absorbers. 
(12) Connect steering connecting rod at 
steer'.!1~ 


knucides. Use replacement cotter pins to secure n:.:ts. 


_ (13) Connect propeller shaft to-yoke. Align shaft .:;.nd 


yoke using alignment marks made during removal. 


(14) Install wheels. 


(15) Remove support stands and lower vehicle. 


(16) Tighten wheel retaining nuts and install wheel 
covers. 
(17) Check front wheel alignment. 


(18i Check turning angle. 


TURNING ANGLE ADJUSTMENT 


The turning angle stopscrews are located at the rear 
of the steering knuckle just above the axle centerline. If 


adjustment is necessary, proceed as follows. 
(1) Loosen locknut on turning angle stopscrew. 


(2) Using a turntable to measure angle, adjust stop- 


screw to obtain proper turning angle (see Specifi- 
cations). 


(3) Tighten stopscrew locknut. 


NOTE: Turning adjusting screw inward increases 


turning angle. Turning screw outward decreases turning 
angle. 


Turning Angle Specifications: On CJ models, set 


turning angle at 31 to 32 degrees. On Cherokee-: Wagon- 


eer-Truck models, 9et the turning angle at '36 to 37 
degrees . 


.I / 
... 
• 
. .. ,. 
- 
. 
.-. -- -~SPECIFICATIONS 


Front Axle Specifications 


Axle Type: 


Model 30 /44 ... .. .... . . . . .... Drive-type, full-floating axle 


Ax1e Aop1 icat1on : 


M odel 30 Front Axle .. . .••.. . 
Model 44 Front Axle ... .. •... 


Axle Ring Gear Diameter : 


with open end steering knuckles 
mounted on ball studs. 


. .. CJ-5, CJ-7 
Cherokee, Wagoneer, Truck 


Model 30. . . . . . . . . . . . . . . . . . . . 
7 .125-inches ( 18.09 cm ) 


M odel 44 . . . 
. . 8.500-inches (21.59 cml 


F rant Axle lubricants: 


l ubricant Capaciw : 


Jeep Axle Lubricant or eauiva1ent 
of SAE 85W-90, A .P.1. Grade 
GL-5quality, Grade MIL·L-2105C. 


Mooe1 30. . 
. ... __ _ . .. __ •.. . .. 2.5 Pints (1- 18 liters) 


Mooe1 44 ... _ . . . • . 
. __ . .... _ . 3.0 Pints (1.4 1 liters ) 


Turning Angie: 


CJ-5. CJ-7 . 


Cherokee. Wagoneer. Truck _ _ . _ . .•... •. 


.31 -32 d~rees 


.36-37 de<;rees 


30321 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Toraues should be used for checking a ;:ire·toroued i.rem. 
- -- -- 
. 
" - 
- 
- 
~- - 
. 


- ~ · 


Axle Housing Cover Bol ts .... 


Connecting Rod-Ena Nut: 


CJ .... . .............•. .. . .. . .. • ..... . . . . ... . .... .. 


Cherokee-Wagoneer· Truc k .. 


Lower Ball Stud Jam Nut: 


CJ . .... . ... . 


Cherokee-Wagoneer· Truck . . .. • . .. 
T ie Rod-End Nut: 
CJ . . . . 


Cherokee-Wagoneer· T ruc1< . . . 
. .... . . . .. • ... . .. .. . . 


Shock Absorber Lower Mounting Stud Nut .. .. ..•....... . •. .. _ ... .. . 
Soring Pivot Sol ts . 
. .. .• .. 


Spring Shackle Bolts/Nuts : 


CJ . . . 
. ... . ..•....• . ....• · . - 


Cherokee·Wagoneer· T ruc k . .. . .•. .. . 


Sori ng Cl io U-8olt Nuts: 
9/16·18. 
1 / 2-20 ......... . ... . . 


Uooer Ball Stud Split Ring Seat. . ... .. . •. . . . ... . .•.. . _ • • ... 


Uooer Ball Stud Retaining Nut .. . •.. . ... . ... . .. . ... . . . .•...... 


Universal Joint Strap Bolt .. . ...•. _. . . • . . . . . • . 
. . . 
. ••.... 


Wheel Retaining Nuts. . 
. . . . . . . . . . . . . 
. . . .... . 


- 
USA lft-lbsl 


Service 
Set· To 
Torque 


20 


40min. 


70 min. 


85 
75 


40 min. 


60min. 


45 


100 


24 
100 


100 
55 
50 


JOO 


16 
80 


Service 
In-Use 
Rechj;Ck 
Torque 


15.-25 


35-50 
80-120 


18-30 


80-120 


85-105 


45 ~65 


15-19 


65-90 


All torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 


Metric (N·m) 


Service 


- 
- Set-To 


·· Torque 


27 


54 min. 


95 min. 


115 min . 


102min. 


54 min . 


81 min. 


61 
136 


33 
136 


163 


75 


68 
136 
22 


109 


Serv·ce 
ln·Use 
Recheck 
Toraue 


20-34 


48-08 
109. : 53 


24...:. 1 
109- ' 63 


115. ; .l2 
61-8 1 


. 20-26 


88- • 22 


Refer to the Standard Torque Specifications and Capscrew Markings Chart in Section A of this manual for any torque specifications not listed above. 
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Axle Housing 
Axle Hull-CJ 


_ 
.. 
Axle Shift and Burlna..::..c.J 


-·AxffShatt an{Baarlng...:.Cherokee-Wagonaar..J-10 Tnick 
Axle Shaft and B11rfn9-J-20 Truck 


REAR AXLE 


PIQI 
P1QI 
2F-14- '""1 . -. 
• ·: ldtntlflcaUaa 
ZF-13 


,2F-14 · 
Pinion Sat and Yoke~-Cherokee-Wagonar-J-10. Truci. 
2F-18 
2F-15 
-· 
Plnton.S11I and Yoke-Modal 44 ind 60" Alta 
2F-19 
2F-17 
R11r Axle lnat1llatlon 
2F-19 · 


2F-18 
Rnr Axle Removal 
2F-19 


- ---····· ·--· .. - - .... - 
6tlarlt 
2F-13 
-- · 8'1dftcatlona - · 2F-ZO - 
- .' . 


·tr .• - 
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GENERAL 


CJ models are equipped with the AMC/ Jeep semi- 
floating rear axle with tapered axle shafts. This axle ha_s 


an 8-7/ 8 inch (23 cmJ diameter ring gear. 
Cherokee, Wagoneer, and J-10 Truck models use an 


AMC/ Jeep semi-floating rear axle which has flanged 
axle shafts. This axle has an 8-7 /8 (23 cm) diameter ring 


gear. J-20 Truck models use the Model 60 full-floating 
rear axle. 


... 


IDENTIFICATION 


. 
.. . ... 


cover. In addition to the ratios listed in the ratio and 


letter code chart, J-20 Truck models are aiso availabie 


with 3.73 ratio axles. The ring and pinion tooth com- 
bination for this ratio is 11/ .n. 


J-20 Truck Axle 


On the Model 60 rear axle, the model nunber is cast 


into a boss on the lower right side of the housing, adja- 


cent to the housing cover . 


The axle build date and manufacturer's part numbe!"s 


are stamped on the right-hand axle tube, adjacent ;:o t~e 
On AMC/ Jeep rear axles. the axle code letters are- 
coy_er (fig. 2F-17). The build date of the axle is as follows. 


>tamned on the right-side axle housing tube boss (fig. 
First number is the month, second number :.S the day oi 


2F: lG): Uri Daria model so -rear axles, the axie ratio is .. - 
the month, third number is the. y~~r, ._the.:.aJ..Q..ha-letter is 


- 
,-.::c: ·s.tain.p~li. an LD ... tag ·attached to the axle housing 
the shift and · the ,.las..~number is.:the·assembir line- If 


- 
" - 
· 
":"" ..... ""; _ 
.... _ 
...... 
.. JJ!' 
• • 
.......... 
- 
... - -:;.;,. 
::. 
•• 
- 
... 
- . 
..... -~ 
........ _ ..... -.... : 
· - 
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~ 


Fig. 2f· 16 
Axle Ratio Cada Location-AMC/ Jap Axle 


Axle Ratio and Code Letter Chart 


~ifferential 
Gear I 
Code 
Pinion-to-Drive 
Type 
Ratio 
Letter 
Gear Teeth 


Standard 
2.73 
AA 
15/41 


Trac-Lok 
2.73 
DO 
15/41 


Standard 
3.31 
BB 
13/43 


Trac' Lok 
3.31 
cc 
13/43 


Standard 
3.54 
A 
11 / 39 


Trac-Lok 
3.54 
N 
11 /39 


Standard 
3.73 
GG 
11 /41 


Trac-Lok 
3.73 
Q 
11/41 


81014 


chere are two build dates, the latter will be the~ date in 


·.vhich the brake components were installed. 


AXLE HOUSING 
..,,, 
r. . ,... 
. -: ; . 


The rear axle .hqusing should be checked periodically 


- for weld cracks and other damage that may cause loss of 


lubricant or affect driving characteristics. 
If the vehicle is driven through-water deep enough to 


cove7 -the- hubs;· th~~~t'_e~tj.Sffe!.lld be ~is~sembled - 


' ct'nd'inspected for water damage or contamination. 
. 
Examine, clean, and replace damaged parts before 


lubricating and assembling the wheel end components. 
Pay particular attention to the axle bearings, front 


spindle bearings and brake components. 


AXLE HUB-CJ MODELS 


Removal 


(1) Remove axle shaft dust cap. 


(2) Remove axle shaft nut and washer. 


1 J) Raise~-?!~ _support vehicle. 


(4l Remove wheel and tire. 


(5) Ren1ove· scr-ews- -.~tta~hini -brake - drum . to rear· 
- hub·ana' remove _d.rum. 
-- - 


~ - · 
· ... _ :-; ~:. 
.... .. -~ · 
- 


(6) Install Puller Tool J-25109--01 on axle hub and 
remove hub (fig. 2F-18). 


CAUTION: Do not use a knockout or slide hammer- 


typ~ ='puller to remove the hub. This type oj puller may 


damage a:xle bean·ngs, axle shaft, or differential thru.st 
block. 


·~ .. "". :·. '_- 
..... _ 


Ag. 2f· 17 Axl1 P1rt Numlllr and 


Build 01t1 CGde lacatlOll-Madll 60 Ax11 


FIQ. 2f· l 8 Aile Hub R1mav1l-CJ Axl1 


42299 


. 70644 - 


Inspection 


Inspect the hub for loose or distorted wheel lug studs. 
Inspect the keyway and tapered center bore for wear, 


damaged serrations, or cracks. Replace the hub if worn 


or damaged. 


r 


Installation 


NOTE: The 'Jl'f'OCedures for installing an ori(linal hub 


-and.for installing a replacement hub are different. The 


instal/.ation procedures for both hub-types are as 
fol/.ows: 


Ortgln1I Hub lnst11lallon 


• (1) Align keyway in hub with axle shaft·key. 


(2) Slide hub onto axle shaft as far as possible. 


(3) Install axle shaft'::ut and washer. 


(4) Install drum; drum retaining screws, ami road 


wheel. 
- 


(5) Lower ·:2hicle onto wheels. 


(6) Tighten axle shaft nut to 250 foot-pounds (339 
N•m) torque. If cotter pin hole is not aligned, tighten nut 


to the next castellation and install cotter pin. Do not 


loosen nut to align cotter pin hole. 


NOTE: When a replacement axle shaft is installed, a 
replaceme'nt hub must also be installed. However. a 
replacement hub may be installed on an original axle 


shaft 1f the serrations on the shaft are not worn or 


damaged. 


R1pl1c1m1nt Hub Installation 


(1) Align keyway in hub with axle shaft key. 


(2) Lubricate two thrust washers with liberal 
amount of chassis iubricant and install washers on axle 
shaft. 


(3) Install axle shaft nut .. 


(4) Install brake drum, drum retaining screws, and 


wheel. 


(5) Lower vehicle onto wheels. Tighten axle shaft 
nut until distance from hub outer face to axle shaft 
outer end is 1-5/16 inches (33 mm) (fig. 2F-19). 
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AXLE SHAFT AND BEARING-CJ AXLE 


.. Removal 


(1) Remove rear wheel, drum, and hub as out!'.:-::ed 


under Axle Hub-CJ Models. 


(2) Disconnect parking brake cable at equalizer. 


(3) Disconnect brake line at wheel cylinder and :·e- 


move brake support plate assembly, oil seal, and shims 


from axle shaft. 


NOTE: If both axle shafts are removed, keep the sh i~s 


separated. Axle shaft end play is adjusted on the !'eft 
side only. 


(4) Remove axle shaft and bearing using Tool J-2~98 


(fig. 2F-20). 


Ag. ZF-20 
Axle Shatt Removal~ Models 


CAUTION: On models equipped with a Trac-Lok dif- 


ferential. do not rotate the differential gears unless both 
a:r:le shci,fts are in place. If one shaft is removed ·ind 
remaining shaft is rotated. the side gear splines '.»ill 


_Qecome misaligned and prevent installati.on of the re- 


,~~_._._........_f7n--r~"T'n=J=~~~~lJ , 
,. · placement shaft. ·. 


~----- 1-5/16 INCHES (AMC-JEEP AXLE) 
41420 


Fig. ZF-19 
Replacement Hub lnstallatlon Measurement~ Axle 


NOTE: The hub must be pressed onto the axle shaft to 


the specified dimension in order to form the hub serra- 


tions properly. 


(6 ) Remove axie shaft nut and one thrust washer. 


(T) Instail axle :3haft' nut and tighten to- 250 foot- 


. ·pounds-· (339 N•mJ torque. If cotter pin· hole-· is- -not 


·aligned, tightieff. nut to next castellation and.install.cot- 


ter pin. Do nai.loosen nut to align cotter pin hole. 
~ · 


(5) Remove and discard axle shaft inner oil seai. 


(6) Remove axle shaft bearing if bearing is won •::· 


damaged. 


NOTE: The bearing is a press-fit on the axle s haf~ .:nr. 


1 


must pe removed using an arbor press only (jig. :2F-21/. 


Do not attempt to remove the bearing by any 0riier 


method. 


Installation 


NOTE: Tapered shaft axle bearings do not ha'l-·e ·"" 


provision for lubrication after assembly and mu.: 
"e 


packed with a Mgh quality wheel bearing lubrican '. ·· 


fore installation . 


(1) If axle shaft bearing is to be replaced, pack bear- 


ing with generous amount of wheel bearing lubncan i: 
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~~ 


~ 


~i 
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~ 


Fig. 2f·21 
Axle Shaft Bearing Removal--GJ Modets 


and press bearing onto shaft. ·Small diameter-of bearing 


must.face toward outer. tapered end of shaft. . 
· 


(2) -Coat inner seal With oil. 
-- . -.. , , .. -: _ • <. · -"~ 


(3) Coat outer surface of seal metal retainer with 


nonhardening sealer. 


( 4) Install inne~-oi:l-seal -using Seal Installer J-21788 


(fig. 2~22). 
- 
•.: - ' . 
·' 
. 


TOOL 


J-21788 


... -- 
., .. .. 
.,...--:---· .. 


.. ~, 
._,. • • .,.l";. 
·~:-: •• ,.. 
.. . , , ! .~ -- 
41423 ' 
- - ......... 
..,,.,. 


.-: · fli. 'zF-22. 
1nnero?siiftnst111atfa~ · rfid~ -:;; · 


(5) Install axle shaft. . .\.lign shaft splines with dif- 


ferential side gear·spiines and insert shait into gear. 


: 61 InstaiLct!ter bear'.ng cup. 


(7) Inspect brake support plate for elongated boit 


- holes. Replac~ S_!:lpport plate if necessary. 


NOTE: During assembly, awly a silicone-type seakr 


to the a:xle tube flange and brake support pl.ate mount- 
ing area to prevent entry of dust and water. 


(8 ) Install original axle end play shims, oil seal as- 


sembly, and brake support plate. Tighten attaching 
bolts to 35 foot-pounds (47 N•m) torque. 


NOTE: The oil seal and retainer are l,ocated on the 


outside of the brake support pl.ate. 


End Play Adjustment~ Axle Shaft 


. .\xle shaft end play is adjusted at the left side ax1e 
shait only. 


(1) Strike end of each axle shaft with lead hammer 


to seat bearing cups against support plate. 


(2) Attach Axle Shaft End Play Tool J-2092 to· end 
of left side axle shaft. Mount dial indicator oh support 
plate or tool, and check end play while pushing anci 
pulling on axle shaft (fig. 2F-23). 


Fig. 2F-23 
Maasunnv Axle Sbaft End Pl1y~ Models 


!3) End play should be 0.004 to 0.008 inch (0.10 to 


0.20 mm), 0.006 inch (0.15 mm) is desired. 


1-!) • .\.dd shims to increase end play, or r-emove 


shiins to decrease end play. 


_ 
(5) Install axle hub and hrakedrum as outlined un- 
der Rear Axle Huo-Installation. 
_ __ _ _ __ 
_ 
.. ---- 
... ~ . .,, .. , .-.;-. 
, .,.- ... 
. 
..._ _ _... 


- - .·J6fk!tef~a~--~lf~t:e~.c(.p1ay is checlt;d · and cor- 
rected, adjust-brakes. Refer fo Chapter 2G. · 


•' " 


AXLE SHAFT AND BEARING-CHEHOKEE-WAGONEEH- 
THUCK AXLES 


Removal-Cherokee-Wagoneer-J-10 Truck 


(1) Raise and support vehicle and remove wheels. 


(2) Remove brakedrum. 


(3) Remove nuts attaching sup!'ort plate and re- 
tainer to axle tube flange using access hole in axle shaft 
flange. 
(4) Assemble Adapter Tool J-21579 and Slide Ham- 
mer J-2619-01, install tools on axle shaft flange, and 
remove axle shaft (fig. 2F-24). 


TOO( 
J -21579 


Fig. ZF-24 
Axle Shaft Removal~herokea-Wagoneer-J-10 Truci 


(5) If cup portion of wheel bearing assembly re- 
mains in axle housing after axle shaft is removed, re- 
m.ove beari~g cups using Tools J-2619--01 and J-26941. · 


(6) Remove axle shaft oil seal from axle homring 
tube. 


Axle Shaft Bearing Replacement 


-~, .. 


CAUTION: Under no circums"tances shoul.d the' a.xle 


shaft retaining ring or bearing be removed using a torch. 
Heat urill transfer into the axle .shaft bearing journal 


-· .and weaken it. · 
- 


(1) Mount axle shaft in vise. Use protective jaws on 


vise to prevent scratching or damaging shaft. 


(2) Drill 1/ 4 inch ( 6 mm) diameter hole in retaining 
ring. Hole depth should be approximate.fy .. 374 of ring 


thickness. 


CAUTION: Do not allow drill to contact axle shaft. · 


(3) Position chisel over drilled ·hole in retaining· 
ring. Cut deep groove in retaining ring using chisel. This 
will enlarge ring, or split it. allowing ring to be removed 
from axle shaft (fig. 2F-25j. 


' (4) Slide retaining plate and oil seal toward axle 


shaft. This provides room for bear'.ng removal .tool be- 


tween seal and beating. 


· 
(5) Remove axle shaft bearing using arbor press 


- 
and Tool J-22912-01 or J-23674-(fig: 2F-26). 


(6) Inspect axle shaft bearint'and ·seal surfaces for 
scratches. Remove scratches using crocus cloth. 
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Rg. ZF-25 
Notching Bearing Ret1lnlng Rlng- 
Cherokee-W,agoneer-J-1 O Truck AxJ1 


Ag. ZF-26 
Axle Shaft Bmlng Remonl::- 
Cherokee-W1goneer-J-l O Trucli Axle 


(7) Install retainer plate on axle shaft._ 


(~) Pack wheel bearing ]4bricant in, oil s_eaJ 


and between seal lips and install :s~al on a.~ le .-_, c< 


seat. O~ter face ~f seal m u~t ·race axieJiari~.ii;; ;:~ 
. 
. 
. 
._ 
~ --- : · 4:.. 
.::'.~- i:'ffr.~ 


'.-··. 
'->' .• -- 


NOTE: Prevent damage to the seal by lub .. : ·. · .·. ·_.. .... ,.,.j 


lips befare .installa:tion. The sea:t=livs:·w'li"en i e<ii 1-.S in- · ~ 


stalled. -must contact th~ machined-portion of :h.e a:xie 


shaf t only. 


(9) Pack replacement bearing with wheel bearing 
lubricant. Force lubricant through cup rib ring end until 
it appears at opposite end, around bearing. 
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(10) Install bearing on axle shaft. Be sure cup rib 
ring is facing axli:._ ~l~~ge. . __ _ 
_ ·- . 
(l U Install bearing retainer ringo!l axle shaft. ,. 


- · 
(12) ·Using Tcrpr- .T-22912:.0f- or J.:23674 and arbor 
press. press axl.~ shaft bearing and retainer ring on axle 
shaft simultaneously. Be SUPe-bearingtaad retainer ring- 


~ 
.- are properly seated against axle shaft shoulder. 


NOTE: When the seal and bearing seat against each 
other, some lubricant should be forced out of the 
bearing. 


lnstallatlon-Cherokae-Wagonaar-J-1 O Truck 


(1) Clean inner oil seal and bearing bores in axle 


housing tube and install replacement inner seal using 
Tool J-25135-0L Next, apply wheel bearing lubricant to 
seal and to bottom 1/3 of cavity between seal and bear- 


ing bore shoulder. 


(2) Apply thin coating of wheel bearing lubricant to 
outside diameter of wheel bearing cup and outer oil seal. 


CAUTION: Take care to avoid damaging the oil seal 
when installing the shaft. 


(3) Insert splined end of shaft into differential side 
gears and start cup rib rings and seals into axle tube. . 
. 


(4) Align retainer plate and bolts and push axle 


shaft into housing as far as possible. Install nuts fn 
bolts finger tight only. 
:· .:. 


NOTE: The outer. oil seal must be· squarely seated 


against the bearing. 
.. , . .. •· ·' 


(5) Tighten all nuts alternately and evenly. in a 
cross pattern to approximately-15 foot-pounds (20 Nm) 


torque to seal the cup rip rin~~v?nly hr-axle t11be. ; .... _. 


· 
(6) Tighten ·nuts to' final-rorque of 50 foot~ppu·n~s 


-·(68 N•m) torque in a cross pattern. - 
~- - 
· 


(7) Install rear- brake drum, locknuts and wheels. 
Tighten rear wheel nuts -to 72 foot~p?unds · (98 N-m-) 


· torque. 
· 
"·· --- 


(8) Remove supports and lower vehicle. 


Ramoval-J-20 Truck 


NOTE: It is not necessary to raise the wheels in order 


to remove the axle shafts ·on Model 60 full-floating rear 
axles. 


(1) Remove axle flange nuts, lockwashers, and split 


-washers retaining axle shaft flange. 


(2 ) Remove axle shaft from housing. 


i..... 
-- 


lnstallatlon-J-20 Truck 


(1) Be sure axle flange- m'l:l.ting area on hub.and axle 


_ ar.e.clean.and free-of old gasket-Tnateriat- ·- 
- 
·-- 


. . (2) Install replacement'flangeogasket"on hu!;rst_µds. - • 


. -r- (3·)• Insert·axle shaft into· holishig. 
-· · ,·- ·-· 


;.TOTE: It will be necessarzJ to rotate the a::r:le shaft to 
. .;imitltrwecm;;{y aliyn the slwft ;-;µlines 1cich the di1fere-11- 


:iu{ gerrr spli11e::: aw l th e jlu.111}1:: ut tuc:hiny fw(1::s c<.:ith ~ n <: 


inrb studs: -···-- 
· - - 
- - 
- 
--=. :.~J4) I~staU · .sp.lit washers,. lockwashers, a.oil fia;ige 
bolts. Tighten bolts. 


PINION SEAL AND YOKE-CJ-CHEROKEE-WAGONEER- 
J-10 TRUCK 


Removal 


(1) Raise ~na support vehicle: 
(2) Remove rear wheels and brake drums. 


(3) Mark propeller shaft and rear axle yokes :·or 
assembly alignment reference. 


( 4) Disconnect propeller shaft at rear axle yoke. 
(5) Rotate drive pinion several revolutions using 
- 
':rl! 


Socket Tool J-22575 . and inch-pound torque wrench, :o 


measure~ter9ue required to turn drive pinion. 


NOTE: · Th~ torque r~quired to turn the drive pinion 


must be recorded for reference at time of assembly~ 


(6) Remove ·pinion nut using Tool J-8614-01 (fig. 2.F- 
. 
. 
. 
I 
3l. Discard pinion nut. 
, 


(7) Mark yoke. and pinion for alignment reierence at 


" time of assembly. 


. { _, 
(8) Remov:e yoke using Tools J-8614-01, -02, --03 (fig. 


·'--2F-4). 
· · · 
. 


{9) Inspect seal surface of yoke. If surface is J:iam- 
aged or grooved, replace yoke. 


(10) Remove pinion seal using Tool J-9233 (fig. 2F- 
27)·. . 
. -- - • 
- ~· · 
"I"" 
• 
• .. , ,. __ .-~ . 
'i"r.: r . 
\ 
r 
~ 


- ' ~-11) ,..B;fore instaliing replacement seal, coat seal lip 
wiiirrear:aXle,l.iif)rn:an t. 
. :.-- --- 
.,, -·-. 
- 
. .::: ~·tiZ} 1nsta1I-tea~using T6°or·J~2266l'(f}g: 2F-28). 


(13) Install yoke on pinion. Note alignment marks. 


. .. j l_4) Jpsµll re_placemeIJ.t-pinion-nut.-Tighten nut us- 


ing4'-0ois J-861'4-0l- anci'-J=2257Sto remove pinion bearing 
end play only. Do not overtighten nut. 


(15) Check torque required to turn pinion gear. Pin- 


ion gear must be turned several revolutions to obtain 
accurate torque reading. Ref er to torque reading re- 
corded during disassembly and add 5 inch-pounds ( 0.56 


N•m) more torque to this .. amount for correct preloac 


torque. 


(16) If preload torque is less than desired amount. 
which should equal disassembly torque reading plus 5 


inch-pounds (0.56 N•m), tighten pinion nut slightly and 


recheck torque. 
.. 
_ 


· (H)· Repeat' ir.adual tiglrtenfog procedure until de- 
sired torque is attained. Do not loosen and retighten 
nut . 


. CAuTION: .DD ... JJ.o.t avertig.h.te:n the pi.nm nuhlf thf!r' 
.. desi;ed' t~.!i. .. ~Je_J§.,_~Ceeded, - a re:p}.cu;em.e.1U- -CBl/ap3i~f.e­ 


,_:-.fip;~;:SpO!:f!" slef!:Ve must be. install¢ aruFtne"jjinio?t. 


- gearprel.Oad reset. Refer to Differential Overhaul 


TOOL 
J-9233 


Fig. 2F-27 
Pinion S11I Removal 


(18) Install propeller shaft .. Align index marks made 


. at .disassembly 


(19) Install rear brake drums and wheels. 


(20) Remove supports and lower vehicle. 


PINION SEAL AND YOKE-MODEL 44 AND 60 AXLE 


Removal 


(1) Raise and support vehicle. 


(2) Index propeller shaft to front yoke for assembly 
reference and disconnect shaft at yoke. ' 
· 


• ,,~!"'. - , , . -:r-.,, .?, . (3} Remove pinion nut and washer using Tool 


· - ~· ~ · · _ J:.8614-01 (fig. 2F-3). . 
· 


· 
. ·: · ·~;; • ~~ . Re.fp£v·e yoke using Tools J-8614-01,-~02, -03 (fig . .. 


~ - - 
. 
• 
r 2£-4).- 
'• 
.. - 
· 
. 


(5) 2.emove pinion seal using Tool J-25180 ort Model 
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TOOL 
J-22661 


Ag. 2F-28 
Pinion s111 lbstallatlon 


(3) Mark propeller shaft and axle for assembly 
alignment reference. 


( 4) Disconnect propeller shaft at rear axle yoke. 


(5) Disconnect shock absorbers at axie tubes. 
(6) Disconnect brake hyd;raulic hose at rear axle tee 


fitting. Tape .ends of hose apd fitting w prevent dirt 


entry:· 
' · 


(7) Disconnect parking brake cable at equaliz.er. 


'8} · Support axle using hydraulic jack. 
(9) Remove U-bolts. On 
vehicle with . spr.n-g- 
mounted above axle, disconnect spring at rear shackie. · 


(10) Slide axle from under vehicle. 


-REAR AXLE. INSTALLATION 


· . . . _ ..... 


NOTE: All service replacement axle assemblies are 


shiwed from the factoMJ uithoitt lubricant in the differ- 


ential. Lubricant must be added to the differentiai. be- 


: . ., '··~ ·:· fore the axle- is installed. Use'!;/eep Axle Lubricant. or 


' ·· equivg,lfmt, · m~tked SAE 85W-90 gear lubricant, grade 


---44-axle 0-r.Tool J-25144.on Model 60 axle. __ 


I'_;. 


Installation 


(1) Install replacement pinion seal using Tool 


J-25104. 


(2) Install yoke on pinion. 


(3) Install pinion washer and nut. Tighten nut to 
210 foot-pounds (285 N•m) torque on Model 44 axle and 


260 foot-pounds (352 N•m) torque on Model 60 axle. 


( 4) Align index marks on propeller shaft and yoke 
and install shaft. Tighten strip ciamp bolts to 16 foot- 


pounds (22 N•m) torque or tighten flange bolts to 35 


. ; ···· ~ .foot~p,pumis - ~~'Z N•m) torque. 
· 


· 
(5) Remo.;,·e supports and lower vehicle. ' · ' 
.. 


--REAR-AXLE-REMOVAL 


· · :·". . 
~ -· ,.. (Ir Rafse vehicle .. and position support stands under- 


~:-- "..'; fraf#~(rrils'Jtistfoz:.ward of tear springs-. · 
~· 


(2J Remove,wheels. 
· ·. 
- 


AP! GL-5. 
- 


When adding differential lubricant, be sure the oi:iion 
bearings receive lubricant. Suspend the axle so th.e a.xle 
shafts are in a horizontal position and ::ie yoke end of 


the pinion housing is facing downward. Then, tur.: the 


pinion gear several times so lubricant will reacn the 


pinion bearings. 
(1) Support axle assembly on hydraulic jack and 


posit!on assembly under venicle. 


(2) ·~Align springs with axle spring pads, and install 


U-bolts and nuts. On vehicles with spring mounted 
above axle, position spring on shackles and install ~Its 


. but do not tighten bolts completeiy. 


· 
(3) Attach brake line hose at tee fitting on rop of 
housing. 


(4) Connect parking brake cables. 


(5) -cbnnect shock: absorberS" to axle tubes. · 
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1 til Instail propeller shaft. Align reference marks 
(9) Remove supports and lower vehicle. 
madt• during removal. 
__ 
_ ··----' _ 
- - -·- 
-(':YB1eeaand adjust brakes. Refert o Chapter .2G. -.:. 
. 
a.,, .... ......, 
-·r4-=~.i.o~ 
... .. 


- (10) 6heck axle lubricant level and add lubricant as 


.necessarf. 


. . ,.,...,,,,. 


(• 


. t-;i.l--fnstalFbrake drums and wneers: 
- . -- 
·- 
_ _,,__ --- -· 


·" 


~ 
. 
.,. '.-__.,. SPECIRCATIONS 


Rear Axle Specification• 


Axle Type: 
Model 60 . . ............ .. . . .. . .... .. . . Drive-type, full-floating axle 
with flange-type axle. 
AMC/ Jeep .. .. .. ... ... . .. . . .. . .. . .. .... Drive-type, semi-floating 
axle with tapered axte shaft. 
Axle Application: 
Model 60 Rear Axle ... .. . . ... ... .. . ......... . .. ... . . .. J-20 Truck 
AMC/ Jeep Rear Axle .. ·.· . '~ CJ . Cherokee, Wagoneerand J-10 Trude 
Axle Ring Gear Diameter: 


Model 60 . ... .. .. . ... . ... . . ............. 9.750-inches (24.38 cml 
AMC / Jeep . .......... . .... . ... . . ........ 8.875-inches (22.19 cml 
Rear Axle Lubricants: ... . ........ .. . .... .. .. . . Jeep Axle Lubricant or 


Lubricant Capacity: 


equivalem of SAE 85W-90 
A. P. I. Grade GL-5 quality, or 
axle lubricam grade MIL-L-2105 C 


Model 60 ............. .. ................... . 6.0"Pints (2..84 litersl 
AMC I Jeep .. . . .. ... . ... . .. . ... . ... ........ 4. 75 Pints .(2.25 liters) 
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Torque Specifications 


Service Set-To Torques should be '*d when assembling componenU. Service ln-u .. Rechec:ll Torq .... ahould be u~. for checking a pre-torqued item. 


·' 


.. - 


Axle Hub-To-Shaft Nut (AMC-Jeep Axle-I-CJ . ... ...... . .. .. . ..... . .... , .. .. . . . 


Axle Housing Cover Bolts . ..... . . . . ... . .. - · · · ~ ....... . . . -;·,._ . .. · . . . ... . : . : .. .. - 


- - sra·ke-SUppon, E'!ate-Solts: -_ 
· ... , · 
-·""·' ·'·· ..,..-.--= 
· ~- 
- 
"AMC/Jeep-Cherokee, WagoneerandJ-10Truck .... . ......... . ........ .. :·. 


Model60 ................ . ... . ._ .. . . . ... . ... . . . . . .... .. ... . . . .......... . 


AMC/ Jeep . . ... . ... .. . .. . . , .. . ... ·: . . . . . ............. . . .. ....... .. ... . 


Pinion Nut: 
Model60 .. ..... .. .. . ............ • . . .- .. . . . . . ..... .... ... . .... .... .... . . 


AMC / Jeep . . . ... ..... ............ .... .. . . ............ . . . . ........ .. .. . 


Shock Absorber Lower Stud Nut ....................... .. .. .. . . ........... . 


Spring Clip U-Bolt Nut: 
9/ 16-18 . ... .. ........ . . ....•. . .. .. ............ . . .... ... . . ... .... .. .... 
1/2-20 . . . . ... . . . ... . .. ... .. ......... .. ...... .. . .. .... .. . . . ··-· · · . . . . . 


Spring Shackle Bolt/ Nuts: 


CJ .. . . .......... .... . . . . ........•.. .. ... . .. . . .. . ... .. ... . ...... . .... . 


Cherokee-Wagoneer-Truck . . ... . .. ... .... .. ............. . .......... .. . . . 


Spring Pivot Bolts/ Nuts (Alli . . .. .. . .. .... ... . . . .. . ... • •..... .. .. ... ........ 


Styled Wheel Hub Cap . ..... . ... .. .. . . ..... . ..... . ... -· .... , ._ ... , ........... . 


. , Unj,11ersal..Joint pamp.-Strap Bolts .... ... . .. .. ... . . ,. " .-.-• : :.-:-::. : .. . ...... .. . . . 


• OniversarJoint Flange Bolts/ Nuts . . .. . ......... . ......... .. .. . . .. .... ... .. . 


Wheel Retaining Nuts: 


---~~~~~ : :~:-:-:-::'. : :.;: : : : :: : : : : :·:·:·: :·: :: : : : : :: :: :~ ~:--~: :~ ·~ ::::~~-: 


USA fln-lbsl 


sef.vtc8- · 
· Set-To 
Torque 


""f 


Service 
In-Use... 


Rechecter · 


Torque 


-~ Metric (N·ml 


Ser'Oice 


- Silirvice 
-In-Use 
Set"-To· 
Recheck 
Torque 
Torque~ 


205 min. 
-~- ~ 
. 
- -- · - 339 ·min-:- 


~ .. 29 


30 
50 
32 


260 
17-25 in-lbs 


45 


100 


55 


24 


100 
.1.00 


32."in-lb& 


16 


35 


1-20-· -· 
... ~Jl- .,-· :-:< . 


tS..25 . 


25-35 


45-55 


25-40 


250-270 


35-50 


85-105 
46-65 


18-30 


80-120 
80-120 


24-40 .. in-lbs- 


15-19 


25-45 


1T0-150 


. . ~.90.....,.- 
~ 
-- --~ 


_..,.. ... - ---- 
··- 


- 2.,-.~ 
20 ~ 34 


41 
34-47 
68 
61-75 
43 
34-47 


353 
339-366 
2-3 


61 
47-68 


136 
115-142 
75 
61-88 


33 
24-41 
136 
115-163 
136.::. 
115-163 
4- 
3-5 
22 
20-26 
47 
34-61 


. "163 
149-203 


.. · tt)8-• .. ·-- · · 
SS::108 


~' - - 
-·"-- 


-:-:T"'- . ...... 


·"' 
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ST AND ARD DIFFERENTIAL 


_., 


- ... .. ,..... .... - 
·-..:::- 
... 


PIQI 
- 
. 
.. 


Dlffarentl1I Operation ·~ 2F-21 - 


.. Dlfferentlal ovarllaut-AMC/ Jup !IIC. 2F·21 · 


GENERAL · . 


CJ m'odels use the Mo<.iel 30 front axle and an AMC/ 
Jeep rear axle which has tapered ·axle shaits. 
Cherokee, Wagoneer, and J-10 Truck model:l u~e the 
Model 44F front axle and an AMC/ Jeep reaNdle with 


flanged axle shafts. Truck models rated at 6800 GVWR 


(3084 kg) and up use the Model 44F front axle and the 
Model 60 rear axle with full-floating axle shafts. 
The AMC/ Jeep rear axles are semi-floating type axles. 
Only the Model 60 is a full-floating type unit; 


DIFFERENTIAL OPERATION 


The differential gear system divides the torque be- 
tween the axle shafts and allows them to rotat~ at dif~ 
f erent speeds when turning corners. 
. 


. - Each d iffeten~ta.l side,gear is spljned to an.~le shaft. 
The pinion _gear.s· are .. mounted on '·a pinion mate shaft 
and are ~·r ee to rotate on the shaft: The pinion gear is 
fitted i:r: .i bore in the differential case and is positioned 
at a ri g::~ angle to the axle shafts. 
. .. 


.· 


-· ·~·· -· · - ·"""""In gperation, power flow occurs as.follows.:.The pinion 


.. , ..... 
,~·~~:;tr ~qt:it~s ~he _ring ~~ar:'The· ring gear, which is bolted : 


·:; : 
_-tQJ'he Q.ffferential case;· rota.~eS'-the case. The differential 


~ 
"' · .... · "· ~'pinio·n:· ~e·ars; ·'WtiiCtt---are · mbtifiled on-·-thti= ~pinion mate 


4 
, 
·, 


shaft, wr1ich is fitted in the case, rotate the side gears. 


- -The sid1..: geai:s,. which are_spline<L to tha axle shafts, 


· ~ rotate t!-:<> shafts. 
· · ··- ·_ · 
.,. 
· ...... ~ .,__ 


Durin~ :;;traight-ahead driving, the differeirtial pinion 
gears <lo '!•1 c rotate on the-pinion mate shaft. This occurs 
because :n ::mt torque applied to the gears is divided and 
distribu:.:': equally between the two side gears. As a 
resultr ::~ ; pinion gears revolve with the pinion mate 
shaft but , ~o ·not rotate around it (fig. 2F-29). 


When :t,; rning corners, the outside wheel must travel 
a greater :istance than the inside wheel in order to 


complete ::: ':! turn. This difference must be compensated 
for in ore .. ::· to prevent the wheels froin scuffing and 


. ,..... ~- .... .. ,sl~d~}h r .. 1gh _the turn. T.o .~~~omplish this, the. differ- 


• • • • 
" 


1temial ;be.cc ::1.es 'effactive:--aHowing ther axle·shafts .. to ro- 
tate at un r" ; ual speeds \fig. 2F-30).)n this instance, the 


. 
j~pt!t t<_?_r.q ...: ,~ a,pplied .to the pinion. gears is not. divided 
equally. Tl::: pinion gears now rotate around the pinion 


-::.._ ~ - '.'.°..: ~ mate-shaft :ii ··opposite . arreetrons ~- ni'S-allows;-the:-side 


<=~..;. ::. -.geai'rufcLa . .Je 'shaft· at efCheCE:ta::.fua:>outsfdi'wheel to 


rotat~ ~t-a :' :ister speed:· ._.;; _,-.. -~· 
. ·--· : ; ; . . .': - 
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Dlffarentlal Overhaul-Axle Models 30-44-60 
2F-30 
General 
2F-21 
... 


. IN STRAIGHT-AHEAD DRIVING,' 
-·~,;., 


E~ACH WHEEL ROTATESAT1~ ·· 


OF CASE SPE.ED 
. ~:~.~ ;_,;_ . .;':'<· 


- 
PINION GEARS ROTATE 
WITH CASE 
A50113 


Ag. 2F-29 
Dlffarantlal Operation-Straight Ahe1d Driving 


· / -. 


~ 
. 


, 
~ 


OUTER WHEEL 


~1Cl% CASE ~PEED 
,, - 


AXLE tf. 


100% DIFFERENTIAL 
CASE SPEED 


- 
I 
• I 


1. .. . 


.PINIOl\l.GEARS ROTATE 


. ON P1riilqN~SHAFT··· • 
-. 
. ..• 
. .. 


-; 


INNER WHEEL 
90% CASE. SPEED 


A50114 


Fig. 2F-30 
Dlfferentlal Operation-On Tums 


DIFFERENTIAL OVERHAUL~AMC/ JEEP REAR AXLES 


Differential Disassembly 


NOTE: It is not necessary to remove the rear axle as- 


sembly in order to over_haul the differential. Refer to 


figure 2F-31 for parts nomendature during overhaul. 


(1) Remove axle shaft dust caps and retaining nuts. 


(2) Raise and support vehicle. 


(3) Remove axle housing cover and drain lubricant. 


2F-22 AXLES - FRONT HUBS 


' 
..... 


Fig. 2F-31 . AMC/ Jeep Rear Axl~ 


-: 
. 
r' 
- 
. 
t 
-1 
(4) Remove wheels, brake drums,-1mbs, axle shafts, - . 


and seals. Keep left and right-side axle parts separated. · 


(5) Mark bearing caps with center punch for assem- 
bly reference. 


(6) Loosen bearing cap bolts until only several 


r 
.~hrea~~_.,are ell_gag~.~~~:ipu& bearing.,eapS--ai_ray 'fioni .. 


.. _- ·_tj~arl_n.:gs-. ·This wJU''ptev.ent''differentiaUrom: fa:llirrg out • 


:·~- a.iCPgtrstainiri~ 'dafua'ge1.w~·eir.·pz:ieciJroniaxle housing. 
.· 
~r"!~f7'.)-1'ry9di1'r~ren tiaT!o~e ' in axle housing. 


(8) Remove bearing caps and remove differentiaL 


. _(9.)_1'ie..dif.fer-ent-ial--bea-ring·shims to thei.J:.r~spectiv.e .· 
.... 
bearing-cap'S and cups t o.,.preven'f misplacement. 


Differential Bearing Removal 


Use Puller J-2497-01 to remove the differential bear- 
ings (fig. 2F-32). When using this tool, be sure the puller 


legs do not contact the bearing roller cage. If the puller 


legs contact the cage, the cage will be damaged. 


Ring Gear Removal 


· . 
....;.. 


Fig. 2F-32 
Dlfferentlal Bearing Removal 


- 


!~~.-Jl), :R.e~oy~r~1_1g.i~~t~idifferential ca:se-lio!t5:; ~ -~·!= :,. -- - · Plnlon -Mata :shaft Removal 
· ', . --. 
-··-··· '(2} Remove rmg gear from case. Use brass drift and 


60653 


~ - 
.• - 


hammer to tap ring gear from case. Do not nick. ring 
-(1) Re.move pinion. mate shaft lockpin· using 311s:: - 


~~ar fa-ce of..differerifial case-«)r drop gear. - - 
- 
inch (5 ll!m) ~ip.meter..dJ:i!U.tJeast.3 . inches-- {8-em) long::- 
---- _ _ ,........,..-._,,,-::: - .. (~lg .2F 33) 
_.,, --..... -_ .. ~ 


· ~~-~ ...._ ... · --~""";:.· ·-~flt:' 
.. -.- 
- 
.- ..... ·· ~ - -c.: 
Ille. 
- 
• 
.... 
.. .. . .. · .. ~ --:· 
, - 
~lJTJ_9N: .. Do nt:/..~...:wed:g(l}Ctke.gear fJjfm tke:.~ ~ 
. 
(2) Remove pinion-:~te:..shaft and·-re-move' thrust.... 


'.CiiSp'~~ · .· - ~- ...:.4.~r-:;;.._.- 
._.;;; ;~ : 
·:-'-. , · · .... ~ ·:: block (fig· 2F~34 ) 
· 
- - ·- 
,,, 
~ 
,..~ ·- 
. - 
- 
... ..... . _ 
-.> • ·-~ 
.... ~ · 
- 
- - 
l '\ . .. h 
• 
• _...,,, 
·· ·· - 
· 
• 
• 


.- - 
""'""" - - 


. ' 


~..L 


:.....:::- 
-.. 
. ~-- 


Ag. 2F-33 
Pinion Mate Sllatt Lockpin Removal · 


/'<'' : .. 


AXLES - FRONT HUBS 2F-23 


(4) Remove pinion seal. 


. • 
(5) Tap end of pinion gear with rawhide mallet to 
drive· pinion gear out of front bearing. Remove front 


,.bearing and collapsible spacer. Discard spacer . 


·CAUTION: The collapsible spacer is used to control 
'/)inion bearing -preload. Discard this spacer after re- 
moval it is not reusable. 


(6) Remove axle housing cover and remove pinion 
gear and rear bearing from housing. 


Pinion Bearing Cup Removal 


(1) Remove rear bearing cup using Tools J-8092 and 
J-21786. 


NOTE: The '/)inion gear depth adjustment shims a,:e 
located under the rear bearing cup. Tag these shims for 
assembly reference. 


(2) Remove front bearing cup using Tools J-8092. 
and J-21787. 


CAUTION: Keep the bearing cup remover tool seated 
squarely on the cup to -prevent damaging the cup bores 
during removal 


Cleaning and Inspection 


· ~j~:---· · ··-Clean.all. part.s ~n solvent. Allow: bearings to air dry. 


-~,; 
Dry .other parts with compressed air. 
· 


,';.':\ 
· .. . Inspect the differential bearing cones, cups, and roll- 


. ·~y .. · 7 ers·for pitting, galling, flat spots, or cracks .. 
. ·( .. ·' 
Inspect the differential case for an elongated or en- 


Ag. ZF-34 
Pinion Mate Shatt and Thrust stock Removal 


(3) Rotate pinion gears on side ~·.!~:rs until pinion 
gears are aligned with case opening. R.emove pinion 
gears and chrust washers and removo? :3ide gears and 


thrust washers. 


larged pinion .mate _shaft hole. The machined thrust 


.,.... - washer-surface-areas and counterbores must be smooth 
and free of nicks, gouges, cracks, or burrs. Inspect' the · 


differential case for cracks or other visible damage 
which would necessitate replacement. 
Inspect the pinion mate shaft for excessive wear in the 
contact area of the differential pinions. The shaft should 


be smooth and concentric and not scored or galled. 
Inspect the differential side gears and pinions; they 
should have smooth teeth with a uniform contact pat~ 


tern but not display excessive wear or broken surfaces. 
Pinon Gear Removal 
The side gear and pinion thrust washers should be 


·-=-~~~ 
;:.;:,.-.i~-:::---: 
_ _ ::-·_.,... ~· 
. 
smooth and free from any scoring or metal pickup. 


· 
'~1'Htemove·pinion nut tisi?i~ooiU-K614--0lr(fig: 2F- "' 
Inspect the pinion mate shaft lockpin for damage or 


3). 
looseness in the case. Replace the pin or case :i .- 


~ ~ 
B.~mo¥e-~kJ usin'S Toolii.;.l~61 ~ -IJ 1, . -02...:03.(fig. . 
necessary. 


_2F:4): _ 
.--. 
--:-- · ·- 
• 
· · 
Inspect the ring and pinion gears for worn or chippe~ 


. 
(_3)' Reins~lLa._x~liO.Usi~e?tQ preventr.pinioir-- '. ;; teetmor-damaged attaching bolt threads. If replacement 


ge~~m.falling. (;)tlDvhen.gea6"tdfiyen QUt of bearings-· -·- is-necessary, replace the- ring gear and pinion as a. 
and hous1n~ -1-odl!ely:atfal!JtcoVel:lisiiig: two .oolts. ~ ..,. 
.,:.~-matched-set only ... . 
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Inspect the pinion bearing cones, cups, and rollers for 
set marked zero (0). When a gear set is mark~d plus ( +), 
pitting, galling, excessive wear, or other visible d?tmage. __ .. rth.e..distance from. the pinion end face to the axle shaft 
R~ace ant part ttrat ex1'fi5its any oFthese conditions. 
. . ·_ centerline must. be more than the standard setting. If 


~....;-_.~<e:..;-7~-r-= 
·-.:t . ~ - 
'::-:~- 
·~ 
-~~~:::the µiniOn gear.is marked -3, the gear set varied from 
-lnsi;>eet the-~le housing for crackS, porosity, bent or __ .stand.aro . by 0,003 inches· (0.07 mnf/ and- wilr -require 


loose-ttlbes-,or oth~l"m!ge. In~~-;~ r~~ metil Jo:::s;,-:-O:e03'"(0:01 m·m) -more shims than it:set marked zero (0). J 


\'J'aS."?e:nmrt!d:~ the- pirlfiltr-?eaz:ng ctiP bbre .shoulders 
When ·a set is marked minus (-), the distance from the 
durmg cup removal, flatten it usmg a blunt punch. 
pinion end.face to the axle shaft centerline must be less 


Inspect the pinion gear for damaged bearing journals, 
damaged shim surfaces, or excessively worn splines. If 
pinion replacement is necessary, replace both the pinion 


gear and ring: gear as a matched set only. 


Inspect the pinion yoke for cracks, worn splines, and a 


· pitted, rough, or corroded oil seal contact surface. Re- 
pair or replace the yoke as necessary. 
. ..... _ 


Inspect the pinion gear depth adjustment shims for 


being broken, damaged, or distorted. Replace the shims 
as necessary before adjusting pinion gear depth. 


Differential Assembly 


Pinion Gear Installation and Depth Adjustment 


Pinion gear depth is the distance-( measured in inches) 
from the end (button) face of the pinion. gear to. the 
centerline of the axle shafts (fig: 2F-35). This dimension 


is controlled by shims installed between the pinion gear· 


rear bearing.cup and axle housing (fig~ 2F-35). 


th arr th~ standard setting: Ref er to figure 2F-35 for- an 


illustration of the standard setting dimension. 


NOTE: On some factory installed gear sets, an addi- 


tional 0.010 or 0.020 inches (0.25 or 0.50 ·mm) may have 


been machined off the pinion gear button face. This does 


not affect gear operation but does affect pinion gear 


marlcing and depth measurement. Pinion gears ma- 


chined in this fashion have different identifying num- 


· bers. For example, if the pinion, is marked +23, the 
number 2 indicates that 0.020 (0.50 mm) was removed 
from; the pinion button face and the number 3 indicates 
that variance from, the standard setting is +o.003 (0.07 
mm). If the pinion is marked +16, the number 1 ·in- 
dicates that 0.010 (0.25 mm) was removed from, the 
pinion button face and the number: 6 indicates that vari- 
ance from the.stan"dard setting 18 +0.006 (0.15 mm). 


Gear sets with additional amounts machined off the 
pinion button face are factory installed items exclu- 


sively. All service replacement gear sets· will be ma- 


chined· to standard settings only. In addition, 


replacement gear sets marked. +-or-0.009 (0.22 mm) or 


more, or sets. with mismatched identifying numbers 
must be returned to the parts distribution center. Do not 


~i?g and yinior:. sets ar:_!acto_!?' tes~.¢ 
~~tl$tP.!~- 
~ 
._O#,'frr1:pf;#>-wtalz.these gear sets. 
· 
- -- 
ch1mrrg; varrance&.;; 'mti;':~~'S~4,aJ;;.a::staliaarct. sar 
,·- 
. . 
· 
·::_ • . 
• -;. .2Pk.'Y.h!cls:_iSt.t~ea;~~~h.e m6St:-Oe&ip1Qla · t ·:;;._~ · ' 
. 
~th cont~~~~atien..o.Wh~' 
:. Pfnia;·v;rranca chart 
setting is determined, the ring. and pinion gear are et- 


ched with identifying.numbers (fig. 2F-36). · 
- 
-· 
- "'l'k« ,;.i;ft-. ·· .1,. hel 
d 
- :· 
h. 
-~· ·· 
___ 
_ 
--··- ------- 
- 
-:--::-.- 
_ •. ....., 
·---+.uI§ _~i.. .Wl ~ 
- 
p .. to 
etermme-t e. approximate 
, . ""<·-Tire rfrfg" 'gell?receivesone .. rii.i.m.bei~Th~-pin~ear 
"starter shim". thickness needed for· initial pinion depth 
receives two numbers which are separated by aplus(+) 
measurement.. However, the chart will not provide the 
or minus (-) sign. 
exact shim thickness required for final adjustment and 


must nor be used as a substitute for an actual pinion 


depth measurement. 
The second number on the pinion gear indicates pinion 


position, in relation to the centerline of the axle shafts, 


where tooth contact was best and ge~r operation was 
quietest. This number represents pinion depth variance 


and indicates the amount, in thousandths of an inch, 


To use the chart, proceed as follows: 


(a) Measure thickness of original pinion depth 
that the gear set varied from the standard setting. The 
shim. 
number on the ring gear and first number on the pinion 
. . 
. 
gear identify the gears as a.matched set. Do not attempt _ . . . . :. 
(b) Note · pinion depth variance numbers· 
s~ : a·ri~ff piniorr· !ie.d!iWng' diffenlfg 'liiimncir~ :·~ ... 9:~:.RffirK"ed . on old' and new pinion gears .. 


This is not a matched set. · 


_ 
r 
( c)-Rafer to Old and Ne:w Einion Marking. ool- 


......;::l.~ s.tan~irtg-JQi:-AMC/Jeep- . iiie5 iS is47 - ·umris· in Chart. Chart box ~here"' _ 
_ol~,...AAX pinion... 


.. 
i~~~l}S (§.:_46 cpl/Jf~Wp 
_!a~~~th&~SB~efJEh~~an~~~rs~t will :.~P.zj_vfdli..~p~~- · 


. _var1~d {to~s§.DJJ...~q"i.;ki);OOZdJlches- (O.OilRiLli~ttf'C W~adr.!df..change.~ieg_µll'ed to, ach1ev~ desired: sta:ter" 


~ir_e.Q..Ofl2:inr!m~~ess,!!h~ii'-'~~nrciness:,. 
;~ . ..- ........ 
· 
-; - · · 
""' 


- 
ii 
... : 
.... - ~~~;__-;.;r.;,.. - 


COLLAPSIBLE 
SPACER 
DEPTH 
SHIM 


AXLES - FRONT HUBS 2F-25 


/: 


! 
2.547 INCHES 
1 


I- 
(64.69mml 
- 
I 
AMC/JEEP AXLE 


1 


I 
STANDARD 
SETTING 
DIMENSION 


AXLE SHAFT 
CENTERLINE 


A41439 


Fig. 2f:3s Standard Settlag Dimension and Pfnlon Depth Shim Location-AMC/ Jeep Axle 


column. Box where two columns intersect is amount of 
shim thickness change required. In this case, the num- 


ber in the intersecting box is -0.005 (0.12 mm) which 


. 
~- 
~ 
represents the amount to be subtracted from the old 


~ 
.... -- ~ 
• •• 
·- 
,\ &... 
.~ 
.. ;.f ~·S"!f~ ~'- shirirthiCkries-s. If the box number. had been a +figure, 
' · · 
~J.t;:i..~4-~ . ·: .-this ~~~ount would be added to the old shim thickness~ 


' 
; 


.:. 


Fig. ZF-36 
Ring and Pinion Gear Markings 


., '":; .... ~ 
.. ..,:&._ 
- 


~l) Measure thickness of pinion depth shim re- 


moved during disassembly • 


~~-~:.t . =-·~- .. . . 


(2) Note pinion depth variance numbers mar.Keet on 
old and new pinion gears. 


(3) Refer to Pinion Variance Chart and determine 
amount to be added or subtracted from original shim for 
desired starter shim thickness. 


NOTE: Do not use the starter shim thickness deter- 
mined by the pinion variance chart as the final shim 


setting. The actual pinion depth measurement must '.;q 


performed and final shim thickness adjusted _.3 


necessary. 


For exa::l pie, if die old pinion is marked -3 and. the· new· 
' --- 


.. .,..-.. pinion ..... 2, chart· procedW?.Wouid;b~as·mllowSbRefet . .to .. ~· ·-- ,. ... 


.. 
: Ol~ion Mark~p.t_cofumzr at".:lef.i:Side.o~-chart_and • .: .. ~ .. (4J,.~tair~JTeanitg on pinion gear with.-large 


-'··' 
locate·-3 figure iidhis ~oruki:Tl{~-:S.lt.f'!:~fl12~ss . . 
-diametero(~ cage facing gear end of pinion. Press 


chart, until under +2 figure in New Piniori 'M'"arkiilg 
bearin!(agaihst"i"earface of gear. 
· · · 
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Pinion Variance Chart 
- 
.. 
- 
···- ·-·- 
-· 


< -· 
-· 
- 
· ~:j 


!\.'.:..Old Pini~'OJ j 
.. 
.a.I ..:_-- 
New Pinion Marking - 
'•Mi . 
..... - .~ ... ·" 
~-- 
-· 
ai 
. 
I 
r_ 
-Z ·-=j . 
1 


. -. 
·Marking..:'.:J 
_, ·-··-r-o 
I 
i 
i 
-4 
-·•3 
..... 
+l 
+2 
+3 
I 
+4 
~- 
' 
' 
·- 
·'- - 
. ......... 
-1 
- +0.007 J 
- ~ 
I 
+0.oc:r 
I 
~o. ooz. 
-0.001 i 
0 
+4 
i 
+0 .008 
+O .OQp .~ ,;. _r. +0.005.- ·;:af ~0 .004 :: 
I 
I 
_ __,,."""·· .. 
-1 
-·~ 
-.,... 
, 
· 
:n"I ,,,.- 


+3 
+0.007 
+0.006 
+0.005 
+0.004 


+2 
+0.006 
+0.005 
+0.004 
+0.003 


; 1 
+0.005 
+0.004 
+0.003 
+0.002 


0 
+0.004 
+0.003 
+0.002 
+0.001 


-1 
+0.003 
+0.002 
+0.001 
0 


-2 
+0 .002 
+0.001 
0 
I -0.001 


-3 
+0 .001 
0 
-0.001 
-0.002.. 


-4 
I 
0 
I 
-0.001 
-0.002 
-0.003 


( 5) Clean pinion bearing bores in axle housing thor- 


oughly. This is important to obtaining correct pinion 


gear depth adjustment. 


(6) Install starter pinion depth shim in housing rear 


bearing cup bore. Be sure shim is centered in bearing 


cup bore. 


NOTE: If the shim is chamfered, be sure the cham- 


fered side fqces the bottom of the bearing cup bore . 
. ~~\ 


~ .. . 


(7) Install' rear bearing cup using Tools J-8092 and 


J-8608 (fig. 2F-37). 
-- 
........ 


I 


I 
I 


I 


+0.003 
+0.002 I 
+0.001 
0 
I -0.001 


+0.002 I +0.001 
0 
-0.001 I -0.002 


+0.001 
0 
I 
-0.001 
-0.002 
-0.003 


0 
-0.001 
-0.002 
-0.003 
-0.004 


-0.001 
-0.002 I -0.003 
-0.004 I -0.005 


-0.002 I -0.003 
-0.004 
-0.005 I -Q.006 


-0.003 
-0.004 
-0.005 
-0.006 I -0.007 


-0.004 
-0.005 I 
-0.006 
-0.007 I -0.008 
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(8) Install front bearing cup using Tools J-8092 and 


J-8611-01. 


(9) Install pinion gear in rear bearing cup. 


( 10) Install front bearing, rear universal joint yoke. 
and original pinion nut on pinion gear. Tighten pinion 
nut only enough to remove bearing end play. 


NOTE: Do not install a repl.acement pinion nut and 


collapsible spacer at this time as the pinion gear will be 


. . :r~Jtf~f4f1/Pn: depth-:measurement 
· 


:•1 
.. 
;~ ~ 
•. 


-- 
I ~ ~ 
~ · 


~ .<; • 
.i1i2-· N~te_-i}inion . depth:°;variance marked on pm10n 


gear. If number is preceded by a plus ( +) sign, add that 
amount (in thousands) to standard setting for axle 


riloqe.t 5eP,J&.J>..Y~liiwled.::It niimber--is· preceded by a 
minus (-) sign, subtract that amount (in thousandths) 


. from standard setting. Result of this addition or sub- 


traction is desired pinion depth. Record this figure for 


future reference. 


I 


~ 


. 
'. 
' 


' - 


~ 
'-·~:· 


( 12) Assemble Arbor Tool J-5223-4 and Discs J-5223- 


23 and install assembled tools in differential bearing cup . 


bores (fig. 2F-38). Be sure discs are completely seated in 
bearing cup bores. 


: 
,. 
( 13) Install. bearing caps over discs and install bear- 


ing· eap-bolts :(fig. 2F-38). Tighten bearing cap bolts se- 


curely, but not to specified torque. 


(14)" Position Gauge Block J-5223-20 on end face of 


"'t>tmcnrge~iMiencfSrgaugebTock seated on gear 


and"ga~i! gff~n<fern'el¥'$::Arbor ToolJ -0223-4 (fig. 


()Q.~~ : .. _,__ ~~\?~ ,~ '· .. ,,__ 
~ - 
, 
- 
.. -- - 
~-UO.JW- 
___ .r.:.. .. · 
· 
';... 
· ~ 
~- 
~ 
";';"' ... .:: . 
. 
- . 


- " 
(15) .Assemble.and mo\lnt Clamp J-5223-14 and Bolt 


~ ; J -5223-24 on axle housing. (fig. 2F-38). Use axle housing 
,-- 
~ 
. 
'.- 
~ 
. 
- 
___ __,____..cover·bolt to attach clamp to housing. 


(16) Extend cfamp bolt until itpresses against gauge 


block with enough force-.:-to prevent gauge block from 
moving. 


(17) Loosen gauge block thumbscrew to release 
gauge block plunger. When plunger contacts arbor tool, 
tighten thumbscrew to lock plunger in position. Do not 
disturb plunger position. 


(18) Remove clamp and bolt assembly from axle 
housing. 


(19) Remove gauge block and measure distance from 
end of anvil to end of plunger using a 2 to 3 inch (5 to 8 
cm) micrometer (fig. 2F-39). This dimension represents 
the measured pinion depth. Record this dimension for 
assembly reference. 


(20) Remove bearing caps and remove arbor tool and 
discs from axle housing. 


(21) Remove pinion gear, rear bearing cup, and pin- 
ion depth shim from axle housing. 


(22) Measure thickness of depth shim used in step 
(10). Add this dimension to measured pinion depth ob- 
tained in step (8). From this total, subtract desired pin- 
ion depth. Result represents correct shim thickness 
required. 


~· NOTE: . The desi.red pinion depth is the standard set- 
ting plus or minus the pinion dep;t/J. variance. 
. 
... 
....,_ 


(23) Following examples will illustrate procedure for 


- -determining.correct shim thickness. 
Example I-Pinion Depth. Variance is Plus(+) 


Step !-Determine desired pinion depth 


Add pinion depth variance (marked on pinion gear) to 
standard setting. Result is desired pinion depth. 


Standard Setting.. . .. .. . . .. . . . .. 
2.547 (6.46 cm) 


Pinion Depth Variance .. ... ...... +0.007 (0.17 mm) 


Desi.red Pinion Depth = 
2.554 (6.48 cm) 


Step 2-Determine t_otal measured pinion depth 


Add measured pinion depth to measured shim thick- 


~ " ' ' • 
. ~ ..... -- ... __ n_:s.s. Result is total measured pinion depth. 


• ~ -\ -,. ~ . - . 
. M~~redPinionDepth ~ .· · .. ~.~~ :": i5b1> (6.47. cm) 


· ~ 
Starter Shim: Thickness . ... :-::. ";;;.-:~-.-.+0.098 (2.48 mm) 
q 


Total Measured Pinion Depth = 
2.648 (6~72.cm) 
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Step 3-Determine correct shim thickness 


Subtract· desired pinion depth from total measureu 
pinion depth. Result is correct shim thickness. 


TotalMeasuredPinionDepth .. . . . . . 2.648 (6.72 cm) 


Desi.red Pinion Depth .. ... . . .. .... . -2.554 (6.48 cm) 


Correct Shim Thickness 
= 
0.094 (2.38 mm) 


Example II-Pinion Depth Variance is Minus (-) 


Step !-Obtain desired pinion depth 


Subtract pinion depth variance (marked on pinion 
gear) from standard setting. Result is desired pinion 
depth. 


Standard Setting. . . . . . . . . . . . . . . . . 
2.547 (6.46 cm) 
Pinion Depth Variance. _ . . . . . . . . . . -0.003 (0.07 mm) 


Desi.red Pinion Depth 
= 
2.544 (6.46 cm) 


Step 2-Determine total measured pinion depth 


Add measured pinion depth to measured shim thick- 
ness. Result equals total measured pinion depth. 


Measured Pinion Depth . . . . . . . . . . . 2.542 (6.45 cm) 


Starter Shim Thickness . ... . ... . .. +0.096 (2.43 mm) 


Total Measured Pinion Depth = 
2.638 (6.70 cm) 


Step 3-Determine correct shim thickness 


Subtract desired pinion depth from total measure, 


pinion depth. Result is correct shim thickness. 


TotalMeasuredPinionDepth . . .. ... 2.638 (6.70 cm) 


. DeS'iredPinionDf}Pth .. . .. .. ... . . .. -2.544 (6.46 cm) 


. - 


Correct Shim Thickness = 
0:094 (2.38 mm! 


Plllloa Gaar Baring Pnlo1d Adjustment 


(1) Install correct thickness pinion depth shim(s) in 
axle housing bearing cup bore. 


(2) Install rear bearing cup and pinion gear. 


(3) Install replacement collapsible spacer and front 


bearing on pinion gear_ 


CAUTION: The col/.apsi.ble spacer controls pinion 
bearing peload. Do not rfmSe the old spacer. Use a 


replacement spacer only. 


( 4) Install pinion oil seal using tool J-22661 (fig. 2F- 


28). 


(5) Install pinion yoke and replacement pinion nut. 


Tighten pinion nut finger-tight only. 


(6) Tighten pinion nut only enough to remove enC. 
play and seat-pinion bearings. Use tool J-22575 to 
tighten nut and use tool J-8614-01 to hold yoke wtiile 
tightening nut. Rotate pinion while tightening nut tc 
seat bearings evenly. 


..... 
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Fig. 2F-38 
Installing Pinion Depth Gauge Tools 


Fig. 2F-39 
Measuring Gauge Blocx __ _ 
· 


(7) Remove Tools J-8614-0·1 and J-22575. 


(8) Measure torque required to turn pinion.gear us- 
ing an inch-pound torque wrench and Tool J-22575. Cor- 
rect pinion bearing preload torque is 17 to 25 inch- 
pounds 12 to 3 N•m) torque. Continue tightening pinion 


nut until required preload torque is obtained. 


CAUTION: Do not exceed the specified preload torque 
and do not loo.<>en the nut to reduce preload torque if the 


specified torque is exceeded. 


(9) If pinion bearing preload torque is exceeded, 
remove pinion gear, replace collapsible spacer and pin- 


ion nut, and adjust preload again. 


(2l Install thrust washers on differential side gears 


,... arrchnstail""gears in diiferentfaF case . 


• ~ _...:::::£.3) Insta.11-differential pinion gears in cas~. Instai! 


·'~rusr- washers beliind pinion gears and align pinion 
-gearbore5: - 
- 
· · - 
· 
-:_ 


c:.->:: (4) R6t~t~ differenti;Iside and pinion gears until 


pinion mate shaft bores in pinion gears are aligned with 
shaft bores in case. 


(5) Install thrust block in case. Insert block through 


side gear bore. Align bore in block with pinion mate 
shaft bores in pinion gears and case. 


· (6) Install pinion mate shaft. Align lockpin bore in 


shaft with bore in case and install shaft lockpin. 


. 
~·· .. ---- 
.. 
~ 
- 
. -- 


. _ _ __ _ Fig_ 2£...-40- Dlffeninttal-Blll'tng-lnataffatlon 


-~~ !. • 
,... 
• ..... .... ;- • .. .. 
. .,. 4"t; 
·, , - . ... . ... 
- · 
... . . .. .. - 
·.1>=.f.:.- 
..,........_ 


Dlff erential Bearing Adjustment 


--- 
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(1) Place bearing cup over each differential bearing 


and install differential case assembly in axle housing. 


(2) Install shim on each side between bearing cup 
and housing. Use 0.080 inch (2 mm) shims as starting 


point (fig. 2F-41). 


(3) Install bearing caps and tighten bolts finger- 
tight. Mount Dial Indicator J-8001 on housing (fig. 2F- 
42). 


(4) Using two screwdrivers, pry between shims and 


housing. Pry assembly to one side and zero indicator 
then pry assembly to opposite side and read indicator. 


NOTE: Do not zero or read. indicator while -prying._ 
- 
-· 
. 
-Differential_ ~~se Assembly 
_ -·- 
_J~) _Am_q._u.nire_;uL~indicator. is sh_imthlclmess.that- 


~ ·-· ·" ;.;- _,_ 
-- 
: 
H 
• 
_sh~o_uld..be e..9..cJ~Je. amve at zerQditelOad.-ands~ec'*" · 


. _ j 
(~) Installdi~fer~ntia1 beapn~?n .case u£~T~2[~ . -P.f~y~epeat.p~Ee t~ ensum_~J':!CY -amFOOfilifi£ 
.F-21'784 andJ-8092 (fig. 2li'-40):;. .· 
· 
· • 
· · ·- · ·necessary:- - -- .-.-. - .~ 
· 


Ag. 2F-41 
Adjusting Sideplay 


Fig. ZF-42 
Checking Ring Gear Mounting Surface of Casa for Runout 


16) Shim.:; lre available in thicknesses from 0.080 to 
0.110 i~ch ( O.:.;; ;) mm) in 0.002 inch (0.05 mm) increments. 


(7) Wher: ;ideplay is eliminated, a slight bearing 


drag will be >Jticed. Install bearing caps and tighten 
bearing cap be: . cs to 87 foot-pounds (118 N•m) torque. 


-- · · · · (8)-A"ttaci: dial ·indicator- to axle> housing and check 


., 
ri~g=geat)ttaunting· face of differ~~al' case f?r runout 


(f1g:--2F-42'7Runout should_not.excaed0.002 inch (0.05 


mm). 
· - 
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(9) Remove case from housing. Retain shims used 
to adjust sideplay. 


Ring Gear Installation 


(1) Position ring gear on differential case. 
(2) Install two ring gear bolts in opposite holes and 
tighten bolts to pull gear into position. 


(3) Install remaining ring gear attaching bolts. 


Tighten bolts to 105 foot-pounds (142 N•m) torque. 


Ring and Pinion Gaar Backlash Adjustment 


(1) Position shims previously selected to remove 
differential bearing sideplay on bearing cups and install 
differential assembly in axle housing. · 


(2) Install bearing cap bolts and tighten bolts to 87 


foot-pounds (ll8 N•m) torque. 


(3) Attach dial indicator to housing. Position in- 
dicator so indicator stylus contacts drive side oi a ring 
gear tooth and at right angle to tooth (fig. 2F-43). 


( 4) Move ring gear back and forth and note move- 
ment registered on dial indicator. Ring gear backlash 


should be 0.005 to 0.009 inch (0.12 to 0.22 mm), with 
0.008 inch (0.20 mm) desired. 


(5) Adjust backlash as follows: to increase backlash 


install thinner shim on ring gear side and thicker shim 


on opposite side. To decrease backlash, reverse pro- 


ced ure, however, do notchange total thickness of shims. 
Example: Sideplay was removed using 0.090 inch (2-28 


mm) shims on each side totaling 0.180 inch ( 4.57 mm). 


c.~, 
. 
'":~ 
. 


. DIAL INDICATOR 


c. J-8001 
- 
,_', 
:•'m.;;:~-; ,· -·: ~ '_'~':~ -. 
- .. _ .. __ 
...:.._ - 


Ag. 2F-43 
Checking· Backlash 
--.- .... 
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r. ~ : .. . - 


.. , 41446 - 


Fig. 2F-44 
Differential Installation 


Backlash is checked and found tO be 0.011 inch (0.27 


mm). To correct backlash,.. add 0.004 inch (0.10 mm) to 
shim on ring gear side and subtract 0.004 inch (0.10 mm) 
from shim on opposite side. 


NOTE: Slightly tiP'fling the bearing cups will ease 


- sta.1!ting...them into the bores. also keep the dijferentiai 
assembly square in the housing during._imtallation a.:ui 


:J;ushrit in asf~ras possib/,e. 
- - · - - 


·.,.-;-,..(sf Tap-o~ter ed~ ;! beari~g ~~ps-untii-diff~;ential 
is seated in housing. 


CAUTION: Do not distort the shims by hammeri'TllJ 


them into the housing. 


(6) Install differential bearing caps. Position caps 
according to alignment punch marks made at dis- 
assembly. Tighten bearing cap bolts to 87 foot-pounds 


(118 N•m) torque. 


(7) Preloading differential bearings may change 
backlash setting. Check and correct backlash ii 


necessary. 


(8) Install propeller shaft, aligning index marks 
made at disassembly. 


(9) Install axle shafts, bearings, seals, and brake 
support plates. 


(10) Fill rear axle with Jeep Axle lubricant or equiva- 


lent marked SAE 85W-90, grade AP! GL-5. 
(11) Check and adjust axle shaft end play if neces- 
sary. Adjust end play at left side of axle shaft only. 
(12) Install hubs, drums, and wheels. 
(13) Lower vehicle. 


DIFFEHENTIAL OVERHAUL-MOO a 30-44-60 FRONT I 
REAR AXLES 
This will result in 0.094 inch (2.38 mm) shim on ring gear · 


·side and 0.086 inch (2.18 mm) shim on other side. Back- 


lash will be approximately 0.007 to 0.008 inch (0.17 to 
Disassembly 
_ 
-~--,,,, . -, 
0.20 m;.n!.2 Tota1shim-th-ickness:-remains·0.180'inch ( 4:sr -- 
- 
~. - - ---- 
c 
. 
- 
!nm). . : ~ 
·,:. ·: -'.. . -.. · . ,; . · . , . · · . ~· - 
~-.... : · .. 
~- ~~:,; It is not ~~ssary to remove th:e·G:l!le assembly 
- --~ 
·.;;to~:..:_, · ,;:·~ · 
.., __ ,_. · 
' 
to overhaul the differentiaL Refer to figures 21?:-45. and 


" ~ ... _- 
~--- 
- 
-e 
-~ - 
2F-46 for parts nomenc/,ature during overhauL 
Differential Bearing Preload Adjustment 


..... ,,_. ,,_ ··tr""S 
. 
" " ... . • 
... _ 
. ..... . 
. 


-NO'l'E~"~TJt'JJmntial bearings must be 'J)rel.oaded to 


compensate for heat and l.oads during operation. The 


dijferential bearings are preloaded by increasing shim 
pack thickness at each side of the differential by 0.004 


inch (0.10 mm) for a total of 0.008 inch (0.20 mm}. 


..... (1) -Raise vehicle-;-drain lubricant amt re~ axle 
shafts.:· ~- ~ · 
~ 
•· 
-~ - r 
. ,, _ __ 
--- - 


NOTE: On CJ models lower right spring. On Cherokee, 
Wagoneer and Truck models, lower left spring at front 
shack/,e only so spreader tool can be installed. 


(2) Remove front shock absorber at tie plate only. 


(3) Remove stabilizer bar connecting link to tie 


( 1) Remove differential assembly from housing. Be 
plate attaching nut. 


sure to keep differential bearing shim packs together for 
(4) Remove U-bolts and tie plate. 


proper assembly. 
(5) Loosen nuts attaching rear spring shackle to 


spring. 
(2) Reinstall differential bearing shims"in axle 
_ (6) Support axle housing with jackstand. 
housing bearing bores. 
- 
· 
-' 
- 
(7r Remove bolts attaching spring shackle to spring 
(3) Install differential bearing cups on differential 
and lower spring. 


bearings. Cups should cover differential bearing rollers 
(8) Remove axle housing _cover-~ 


completely. 
- - 
- 
· 
(9) -Mark differen~i~l_ J>.~~i?!.L~~s~ for. . assembly 


,,..... ~·t4-t.- -Position-differential as~mbly - in noiising- ·so - 
afignmentJe!erence. Use cent~rpun~tQ,;.mark,,,~-~ , 


beacingse~wH;:.;s~'-hQUsing bearing, bores (fig; ~ 
- 
_ 
. ~lll!:-:PWB~an but ~~n<;>t;:remove · diffm:entiat·bearing 


· A .~ 'f:'-~"·.:1'~~'.'• -'JC:n ,.. 
~.; 
-· 
•· •• •· 
cap-ho!•;_. -- 
· 
·- ~ · ·- 
---.----.. ·- --- 
·- -~---- ·- 
'¥f:J;_ .• ~~~ 
·-:. 
~ -. 
.............. --. 
,., 
~ 
- 
.. 
..,. 


.. .. DIFFERENTIAL 
CASE:.- 


.,.J 
·: 
. 
. -- 
~ - 


---~ 
.... tt l"': 
• 
"' 
. 
_,.,.._ Flg~ "2r-40- 
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Model 44 Front ble 
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·(11) Install Axle Housing Spreader Tool J-25102. Be 


sure .to 1nsta!rli0ldcfown clamps tO"'Keep spreader tool·in 
positimj:{f-ig. 2F~ ) . - 
-~--" .... ~ ...... 
.~ · 
- 
-'>- - 
- 
~ - - 
- 
- · -- - 
~--- - 


·----- - ·""!:: 


(16) Remove differential assembly using pry bars. 


""Pfisitfoiipfy bars under ring gear bolt head and under 
differential case. 
~'- ·· -- 


-CAUTION: Remove the spreader t<J+Jl-im-mediately aj: 


- ~ mnoving the dif]"erential to ai:viJ: thl! po:;s-ioility of 


distorting the housing or causing it to take a set. 


(17) Remove and discard ring gear attaching holts. 


(18) Remove ring gear from differential case using 


brass drift and hammer. Do not attempt to wedge gear 


off case as case will be damaged in process. 


(19) Remove pinion mate shaft lockpin using small 
punch (fig. 2F-48). 


(20) Remove pinion mate shaft and thrust block. 


(21) Rotate pinion gears until gears are aligned with 


case opening and remove pinion gears and thrust 


washers. 
(22) Remove side gears and thrust washers. 


Pfnlo1 Gar Removal-Model 30-44-00 Axl1 


(1) Mark propeller shaft for assembly reference and 


remove shaft. 


(2) Remove and discard pinion nut. Use Tool J-8614- 


142305 
01 to hold yoke while removing nut. 


Fig. 2F-4 7 Spreading Axle Housing 
(3) Remove pinion yoke using Tools J-8614--01, -02, 
and --03 (fig. 2F-4). 


(4) Remove dust cap from pinion gear. 


(5) Remove pinion gear. Strike end of gear using 


rawhide hammer to force pinion out of pinion rear bear- 
ing and housing. 
· 


-... 
NOTE: The pinion bearing preioad adjusting shims 


• 
-.-. 7 
-:-may_~re:m-Gi.n 0n the ·pinion shaft, or s'tiCk io the bearing 


-_ .. ,~.'. .-i . . .;em,ai.wingin the housing, or it may faa'Qyi. Collect, tag, 


· . .,.~.-- .and·retain these shims for assembly (fig. ·2F-46). 


Ag. 2F·48 
Pinion Matt Shaft Loclcpln R1moval 


(12) Mount dial indicator on axle housing (fig. 2F-48). 
Zero indicator and be sure indicator stylus contacts one 
side of opening in housing. 
(13) Spread housing no more than 0.020 inch (0.50 


mm) using Tool J-25102. Measure amount housing is 
spread using dial indicator mounted previously. 


CAUTION: Do not exceed the specified 0.020inch (0.50 
mm:) when spreading the housing . .!/ the housinrris over- 
spread, it could be distorted or damaged necessitating 


(6) Remove pinion front bearing, slinger, and seal 
(fig. 2F-46); Use·2 x 2 (5x-5 cm)-pieceof wood or length of 
pTf>& 'to drive bearing, slinger, and sear out o{ housing. 
Discard seal after removal. 


Pinion Rear Bearing Removal-Modal 30-44 Axl1 


(1) Assemble and install Bearing Remover Set J- 
25100 on bearing and gear (fig. 2F-49). 
(2) Insert bearing remover adaptors into remover 


base from top and position adapters 180° apart (fig. 2F- 
49). 


(3) Tighten remover tool forcing screw and remove 


bearing. 


rep_l.acement. 
PJnlo~ ~r B~rlng R111oval-Model 60 Axle 


~ ~· -(14L~,en h~u:in·~~~?!en _sy~~_ad 0.:.9~9 . .i!l~~h (O~! . --~ \1) ·fu~~!(. Be~ing ~emo~:: !~~~1~-01 on 


--m:_M:_ror~11a1)nd.1~~t~r. 
·. --::=?> ;a; ~_;;__ _ -~~--: . ..Pe~n~:yi~e~·\~1g. 2F-oO). 
_ 
.<.":!~- 
,. •• - 
. 
. _ 


. 
;: . 
. IJ12:.Y'"q~ent1al beaI'Ing, caps.,.t~~ ;-::-(2).: E.ositian Chamfered· edges of remover . tool be- 


- 
·assemblyreferen'Ce.~-- . - - 
·- 
·- 
. -·"" ·--· ~· cm -.-, __. o -.- t:Wee1rbeannginner-race and pinion head. 
. 


REMOVER TOOL ADAPTERS 
J42310 


Ag. ZF-49 
Pinion Rau Baar1n1 Removal-Modal 30-44 Axle 


REMOVER 
J.22912·01 
~~/ 


- 
_ .... '/' ··.---- . 


Ag. ZF-50 
Pinion Rear Baring' Ram.oval-Model 60' Axti · · 
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Dlff arentlal Suring Removal-Modal 60 Axle 


(1) Install Be.aring Remover Tool J-22912-01 on case 
and bearing (fig. 2F-51). 


(2) Position chamfered edges of remover tool be- 
tween bearing inner race and case. 
(3) Tighten remover tool bolts until chamfered 
edges of tool are well under bearing race. 
(4) Install puller button in case bore. 
(5) Install Puller J-2-9888 on Remover Tool J-22912- 
01 and center puller forcing screw in puller button (fig. 


2F-51). 


REMOVER 
J.22912-01 ,:r.::e ~~~q.,lf'f( 


a=f\v-s;~...jdiij 


REMOVER TOOL 
J-29721 


90180 
Ag. Zf-51 
Differential Baring Rmnm-Mldll 60 Axle 


(6) Tighten puller forcing screw and remove 
bearing. 


, 
(7) Repeat operations to remove opposite bearing. 


Ptaloa Baring CUp Removal-Modal 30-44-60 Axle 


- (3) Tighten- remover tool--bolt.s. until chamfered 
edges of tool are well under bearing.race_· 
- 
-.. ·:- 


(1) Remove pinion rear bearing· cup. Use brass drift 


·a.nd. hammer to tap cup out of housing. 
(2) Remove pinion depth shims from rear bearing: ~ 


cup bore in housing. Retain shims for assembly refer- 
ence even if bent or distorted. 


( 4) Position pinion gear and remover tool in arbor 
press and press pinion out of bearing. 


Dlffarantlal Baul ng Removal-Model 30-44 Axle 


(1) Assemble and install Bearing Remover Set J- 
25100 on bearing and case. Remover tools are positioned 
in manner similar to pinion bearing removal. Ref er to 
figure 2F-49 for tool setup. 


(2) Install two bearing adapters in remover tool 
base. Insert adapters into one side of tool bas_e from top 
and reposition adapters 180° apart (fig. 2F-49). • 


(3) Install remover tool button in differential case 
and center remover tool forcing screw in button. · 
. ... - . ,.. __ 


~4). Tighte:i-£~9v~r t:Ool ~o-reing ~~liil'.ch'e~o~e- 


. beanng. · - -- : ··.:.. .... 
.. _ .. .: 
~--~--:--- - 


(5) Repeat ~perations tO remove oppos1te oearfng:- 


(3) Remove pinion front bearing cup. Use brass 
drift and hammer to tap cup out of '.1ousing. 


CJalring 1od Inspection 


Clean all parts in solvent. Allow bearings to air dry. 
Dry other parts with compressed air. 
Inspect all bearings and cups for pitting, galling, flat 


spots, or cracks. Replace any bearing or cup that exhib- 
its any of these conditions. 
Inspect the differential case for an elongated, or en- 
larged pinion mate shaft bore. The machined thrust 
washer surf ace areas and counterbores must be smooth 
_and free of nicks, gouges, cracks, or burrs. Inspect the 


- ~case fur cracks. or other-visible damage-. Replace the-case 


· · ' if it exhibits any of. these conditions. 
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'. 
Inspect the pinion mate shaft for excessive wear, scor- 


ing, or galling. The ~ha}~~~ _ge :.smootb._a.n.d CWl:... 


-centric. ReP!ace the shaft if worn or damaged. _ 


· ~pect the side gears and piriiOltg.ears. AII'g~cieeth-- · 


-must dispiay a uniforJTl contact._pattern. Inspect the- - - 


~gejp ·and gear. teeth foc..craa~ SCO~'lg, excessive-w:e~r, 


or galling. Replace all the gears if any gear exh1b1ts 
these conditions. Inspect the side gear and pinion gear 
thrust washers for wear, scoring, galling, or distortion. 
Replace the washers if they exhibit any of these 
conditions. 


Inspect the pinion mate shaft lockpin for damage or 
for being loose in the case. Replace the pin or differential 


case as necessary. 
Inspect the ring and pinion gears for worn or chipped 


teeth, cracks, damaged bearing journals, or damaged 
attaching bolt threads. If replacement is necessary, the 
gears must be replaced as matched set only. 


Inspect the differential case for cracks, worn shaft 


and pin bores, or other damage which might necessitate 
replacement. If raised metal was produced on the bear- 


ing cup bore shoulders during bearing cup removal, flat- 
ten the raised portion using a blunt punch. 
Inspect the pinion yoke for cracks, worn splines, and 
pitted, rough or corroded seal contact surfaces. Repair 
or replace the yoke as necessary. 
Inspect the pinion differential bearing shim packs for 
broken, damaged, or distorted shims. Replace shims as 
necessary during assembly. 


Dlffarantlal Assembly 


Pinion Gaar lnstallatlon and Depth Adlustmept .. ~ . -.:c. ·;-m.- 
• , - 
. -- ---·- 
.. 
. 
~ . 
~ 


. P.jnian geardept~s . ~-h!l ·distance; !!1easure_dj ri,.!!,lfhes, 
from the end face of the pinion gear to the ~e"S-haft 
centerline (fig. 2F-35). This dimension is controlled by 


shims installed between the pinion rear bearing and axle 
housing (fig. 2F-2_2): · - 
.::.~. ;._- 
· - ·. ·: ~ · -- , ~= :- 


Ririga nd pinion gear sets are factory tested to detect 


machining variances. Tests are started at a standard 


setting which is then varied to obtain the mostdesirable 


tooth contact pattern and quietest operation. When this 


setting is determined. identifying numbers are etched 


on the the ring and pinion (fig. 2F-36). 
The ring gear receives one number. The pinion gear 


receives two numbers which are separated by a + or - 
sign. The ring· gear number and first number on the 


pinion gear identify the gears as a matched set. Do not 
attempt to use a set with differing numbers. This is not 


a matched set. 
... · · ., 


The second number on the pinion indicates pinion 


position in relation to the centerline of the axle shafts 


where to.0th contact-was, best ancf operation qufotest. 
This numbe.r._z:em:.esen ts..pinioll.Aepth..vai:iaJlce-an&is-th~ 


.. . aniQU; ~11,_~h9usandth&.;of,"an.,.inch.-tha.t ... th&iJ8ii;.~ 


from~tne.standard .,.,++;~ 
.;;;.. 
. 
.::-.~~=- .:;. -.~ ..:.~ ·. s ..:-"i' 


~'-""~~ 
- 
.. ~.. -- - 
- .--· • -.a.ei _ .... . , ....,.. .... 


DIFFERENTIAL BEARING 
SHIM PACJ<S 


Ag. 2f-52 DIHenatlal Sblm Locations 


J42312 


The standard for axle Models-30, 44, and 60 are as 
follows: 


•Model 30-2.250 (5.71 cm) 


•Model 44-2.625 (6.66 cm) 
•·Model 60-3.125 (7.93 cm) 
If the pinion is marked +2, the gear set. varied from 
standard by +0.002 inch (0.05 mm) and will require 
0.002 inch (0.05 mm) less shims than a set marked zero 


(0). When a set is marked +, the distance from the 


pinion button face to the axle shaft _c_enterline must be 


- 
more-than the standards etting: If the pinion is marked - 


3·, the set varied· from standard by.-0.-003 inch (0.07 mmJ 


and will requir-e...O.Q03 (0.07 mm) more shims than a set: 


marked zero. When a set is marked zero, the distance 


from the pinion button face to the axle shaft centerline.. 


·- must· be-ress "th-an· the standard setting. Refer to figure 


2F-35 fo1 an illustration of the standard setting 


dimension. 


Pinion Varlanca Chart 


This chart will help determine the approximate 
starter shim thickness needed for initial pinion depth 


measurement. However, the chart will not provide the 
exact shim thickness required for final adjustment and 
must not be used as a substitute for an actual pinion 


depth measurement. 


To use the chart, proceed as foilows: 


(a) Measure thickness of original pinion depth 


shim. 


(b) Note pinion depth variance numbers 


marked on old and new pinion _je~..::..- .. __ __ .- 
_ 
••·; ....... -rcr R'ere?_tO_Oia and New Pinion M;u-king col- 


umns ii? ctta~i...liOx· where old and- new pinion 


• 
~ :;ro.. 
..._....= •• _ 
- 
- 
• 
depth colu-mnS'·' Irrtersect-i s approximate amount of 


change required to obtain desired starter shim 
thicknes5': 
. _ .= · 


For example, if the old pinion is marked -3 and the new 
pinion ·+rt2. chartprocedure would be as fo1lows: Refer to. · 


Old Pinion Marking column at left side of. chart and. 
locate -3 figure in thiS column. Then read to right,.across 
chart, until under +2 figure in New Pinion Marking 
column. Box where the two columns intersect will pro- 


vide amount of shim thickness required. In this case, the 
number in the intersecting box is -0.005 (0.12 mm) which 
represents the amount to be subtracted from the origi- 
nal shim thickness. If the box number had been a + 


figure, this amount would be added to the original shim 
thickness. 


CAUTION: Front a:x:le differentials use an oil slinger 


between the pinion rear bearing and the pinion head 


(fig. 2F-1). This slinger must be installed in order to 
measure and adjust pinion depth correctly. 


(1) Measure thickness of pinion depth shim re- 
moved during disassembly. 


(2) Note pinion depth variance numbers on old and 
new pinion gears. 


(3) Refer to pinion variance chart and determine - 


amount to be added to or subtracted from original shim 
to arrive at starter shim thickness. 


CAUTION: Do not use or assume that the starters him 


thickness will be the final shim setting. An actual pinion 
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Ag. 2F-53 
Pinion Baring lnstallatlon 


NOTE: Do not install the pinion sea~ slinger, or dust 
cap at this time. The pinion will be removed after meas- 


uring and adjusting pinion depth. 


devth measurement must be performed and the final 
(11) Note pinion depth variance marked on pinion 


sh-i'm thickness adjusted as necessary. 
gear. If number is preceded by a plus ( +) sign, add that 


. . 
. 
. 
. 
amount (in thousands or millimeters) to standard set- 


. . ( 4) - ~sta!L pm10n front bearmg cup _1.11_ housmg bore -~·_ tin~for axle model being overhauled. If number is pre- 


. 
: 
' Ci usmg Driver Handle J-7079-02 and Installer J;-25.!qr? 
·e~- bf ·a minus (-) sign, subtract that amount (in 


· :~ ~ ~ · .••• : 
(5~ ·lA~t~ll starter. shi!n in rear beitfili~otho~s- 
t.liousands or millimeters) from standard sett~ng, Result 


· 
ing. Be sure shim is centered in cup bere. ~It · shim is 
of addition or subtraction is desired pinion depth. Re- 


ch:imf ered, chamfer must face toward· housing 
cord this figure for further reference. 


-- ·- -- · - bore-not toward pinion. head. 
. - -· 
.. 
. . ···--N· ~f't:-ti.. 
. · . 
k d 
(: 
) 
th 
t 
• 
• 
·-· 
·- 
.. . 
. 
b 
. 
·- h 
. . i............. ..• 
v J...i:.; . / 
rie gear is mar e 0 zero , use 
e s anaa.ra. 
(6) Install p1mon rear earmg cup m ousmg- uun:~:.. 
-· · .•. ,,. •. , ._. 
· • 
On Model 30 axles, install cup using Driver Handle J- 
setting. 
7079-02 and Installer J-25101. On Model 44 and 60 axles, 
(12) Assemble Gauge Arbor J-5223-4 and Discs. On 


install cup using Driver Handle J-25122 and Installer J- 
Model 30 axles, use Discs J-5223-26. On Model 44 and 60 
25157. 
axles, use Discs J-5223-25. 


(7) On front axle differentials, install oil slinger on 


pinion gear. Be sure slinger is seated on pinion head 


before installing rear bearing. 


(8) Install rear bearing on pinion. On Model 30 axles 


install cup using Installer Sleeve J-5590 (fig. 2F-53). On 


.\Iodel 44 and 60 axles, install bearing using Installer 


· ·· :" Sleeve·J.:.244z3 (fig. 2F-53). 
"· 
,,,, 


(9) Install pinion gear in axle housing. 


(10) Insfall ·p.inion · front bearing, pinion y2ke, 


~ , . 
.-.... -.washer,.anclariginal pjnion nut on pin~o~. _ 
_!~ghten i;_ut 


.. .. -_:_,.:;__,_.,.,only enough. to remQ.¥e end play. and. provideJ.Q to 15 


·- ·~ '· 'ihch-pounds.(1· to 2. N•m) of drag torque when ; pini~is 


rotated. 
"' 


(13) Install assembled arbor and discs in differential 
bearing cup bores (fig. 2F-54). Be sure discs are fir:niy 
seated in bearing cup bores. 


(14) Install differential bearing caps over discs and 
tighten cap bolts securely, but not to specified torque . 


(15) Remove standard plunger from Gauge Block J- 
5223-20 and install Plunger J-5223-27. 


(16) Compress plunger completely and tighten gauge 
block thumbscrew securely. 
· "· 
(17) Install Gauge Block J-5223-20. Position block so 
plunger is directly under: Arbor J-5223-4 and flat suriace 
on anvil.side of block is seated on end face of. pinion (fig. 
2F-54). 
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CAUTION: To avoid fa/,se readings. do not allow ~f!e 


anvil to contact the pinion gear at any point. 
. ~· _ L.:'~ :-. 


...... 
-t( 
_ _ 
... _ 
_ 
- - .. 
• .. .. 
... 
• 
- - 
• 
--- -~ 
~ ~ 
--..r - 
(18) Assemble Bolt J-5223-2~d. Qa mp J..5223-24; 


~:_--· "ani:lili.OU.nt tools on axle housing·(fig: 2F:..04). Use!Tl'rus: 
ing..co.vei:-.bolt ta-attach clamp to housing.- · 
_. 


<p·· 
. t19)'-&rten<l clamp bolt untint presse~ against gaugJ 
block. Align gauge block plunger with center of gauge 
arbor· and tighten clamp bolt until it presses against 
block with enough force to prevent block from moving. 


(20) Loosen gauge block thumbscrew and release 
plunger. When plunger contacts arbor tool, tighten 
thumbscrew to lock plunger in position. Do not disturb 
plunger position. 


(21) Remove clamp and bolt from axle housing. 
(22) Remove gauge block and measure distance from 
end of anvil to end of plunger using 3-inch (7.62 cm) 


micrometer (fig. 2F-55). This dimension represents 
measured pinion depth. Record this dimemsion for as- 
sembly reference. 


NOTE: If the measured pinion depth equa/,s the desired 
pinion depth, the installed shim thickness is correct and 
further adjustment is not required. 


(23) Remove bearing caps and remove arbor tool and 
discs. 


Step 3-Determine correct shim thickness. 


Subtract desfr€a pinion depth from total measured 
pinion depth. Resu l t - is~c_orrec~nim thickness. 


-Xotal:vfeasuredPinionDepth . ..... 2:708 (68.7 mm) 


DesireriPinidf('Depth· . .. . . 7 --: .. . .. . -2.629 (66.7 mm) 


Correct Shim Thickness = 
0.079 (2.00-mm) 


Example II-Pinion Depth Variance is Minus(-) Model 
60 Axle 


Step 1-0btain desired pinion depth. 


Subtract pinion depth variance (marked on pm1on 
gear) from standard setting. Result is desired pinion 
depth. 


Standard Setting. . . . ......... .... 3.125 (79.3 mm) 
Pinion Depth Variance... ... . . . ... -0.002 (0.05 mm) 


De~red Pinion Depth = 
3.123 (79.35 mm) 


Step 2-Determine total measured pinion depth. 


Add measured pinion depth to measured shim thick- 
ness. Result equals total measured pinion depth. 


Measured Pinion Depth . . . . . . . . . . 
3.120 (79.2 mm) 
Starter Shim Thickness . .. ... . .. . +0.100 (2.54 mm) 


Total Measured Pinon Depth = 
3.220 (81.7 mm) 


(24) Remove pinion gear-, rear bearing cup, and depth 
Step 3-Determine correct shim thickness_ 


shim from axle housing. 
(25) Measure thickness of depth shim just removed 
Subtract desired pinion depth from total measured 
from housing and add this dimension to measured pin- 
pinion depth. Result is correct shim thickness. 
ion depth obtained in previous step. From this total, 
TotalMeasuredPinionDepth . .. .. 
3.220 (81.7 mm) 
subtract desired pinion depth. Result represents shim 
Desired Pinion Dept~. . . . . . . . . . . . 
-3.123 (79.3 mm) 
thickness requir:_d _ ~~ adj~st pini~E._<!._epth. __ .,....._,... . . _ - 
1<- Co:rect Shim Thic.~sr "" - - .- --:_ 0.097 (2.46 mm) 


- 
- - - - -~ ' " 
..,.... . 
•• • 
• 
J.. 
• 
- 
- 
· 
• 
.. ~ NOTE.:. .The desi7:e,d· pinion deptti·. is.·:f.ft.ti~~rd 
set} ~.,~ . ..,. :. · . 
· ·' · ~ ~~; ' - ; .: . 
,. - • . ' '. .- 
· " 
. 
. . -~tiT!flpfiis.·ar:minu:i ih"e pinion d,fiPtn varf~e.\l!t': _ '-· 
.. j;_ 
-::J~ _ ,R~mo,y~p1~wrr g~-~~~ear beanng, c.up,. and 
? · 
, .. 
.. 
_... 
·- 
"'Starter shim. 


(26) Following examples illustrate procedure for de-· 
(28) Install correct thickness pinion depth shim in 


termining correct shim thickness. 
.. . ·-. .Jiousing.bearingcup bore-and.-einstatl rearileanngcuP,- - 


· -- 
- 
- 
- -~ 
. • 
- 
- - 
·--- · ... - 
-- 
-~ 
.. ... .. :r- 
- ~ 
-:~ 
.... ....... ~-- - - 
, 
~ 
. r ~· . . ... 
- 
~ 
- 
...-. ... 
---......-. ·-- .. ·--.. 


Example I-Pinion Depth Variance is Plus (+ ) Model 44 
Axle 
· 


Step 1-Determine desired pinion depth. 


Add pinion depth variance (marked on pinion gear) to 
standard setting. Result is desired pinion depth. 


Standard Setting. . . . . . . . . . . . . . . . 
2.625 (66.6 mm) 
Pinion Depth Variance . . ... . . .. .. +0.004 (0.10 mm) 


Desired Pinion Depth = 
2.629 (66.7 mm) 


Pinion Bunnv Prela1d AdlUitill1nt 


(1) Install pinion bearing preload shims. 


(2) Install pinion gear, front bearing, oil slinger, if 
equipped, yoke, washer, and old pinion nut. Tighten nut 
to 260 foot-pounds (352 N•m) torque. 


(3) Measure torque required to rotate pinion gear 
using 0-50 inch-pound torque wrench. Rotating torque 
should be 20-40 inch-pounds with new bearings, or 10-20 


inch-pounds (1-2 N•m) with original bearings. Add 
Step 2-:-Dete_rmiI~_e ~otal measured pin~.on F~P,~.~ .·. 
-;·!:.- 
shj_ms. tu.deetease pi:eload or subtract'shim!fto increase 


·' . Add ~~a;~red ~i~f~~ depth -~o ~e~ure shim thickness. 
preload. 
Result is total measured pinion depth. 
__ _ 
(4) Remove pinion nut, _ ~as}ler, and_yoke_when pin- 


. 
·i0n bearing preload ·is ·adjusted. - 
- 
· ··Me~r~d 'Pinron b~th . . : ~ ... · . .' . . 2.601~6.0. m~m1,1.o) ---- --(51-{nstall-newrpinion aih'e~oorJ-2511J,ron 
---...,~m"-T1riC!CneiS. : · .. --~ .·. ·:--:·:·.+:o.Tu1 (2'..71..-mm),... 
,Moael-30'91Id-4'tnlesror"Poo~nMooe1 60:axles- - 
;;;' :.:;,..Tff_Uf_lf!!_.'J:':!::r:j:'f1n_~:~':Pt'1- ·.::: .· 2.1os ~~) -~-~CTf- ~tall~<ti)fnio'xr~her: 1 :.: _:::: ;· ~ -- - 


~ -· 


Ag. 2F-54 
Installing Pinion Depth Gauge Tools 


Ag. 2F-55 
Measuring Gauge Block 


. (7) Instalt new p\iii§..~, nut'~ .Tighten nut to 210-foot:. ·, 


pounds (285 N•m) torque on Model 30 and 44 axles, and 


260 foot-pounds (352 N•m) torque on Model 60 axles. 


Dlffarantlal Sida Gaar Adluatment 


(1) Install thrust washers on side gears and install 
gears m case. 


(2) Install thrust washers on differential pinion 


gears and install gears in case. 


(3) Install thrust block and pinion mate shaft pin in 


case. ·~ 
. .,_ .J ·.:-i· 
. ___ _ 
. 
_, .·.,, · 


(4) Position differential case on end. 


(5) TJ.p differential case lightly on-flat surf~ce to 


settle-gears into position in case. 


·...: 
..-.r -m·f6'}: Measure->dearance-•be.tween caserandtside~ars~- · 


19t!t~ ·-,.;r.;:. usi-ng::feeler gauges - (fig~ 2F:..56);..Glearancrietween-gears-' ' 


- 
_-, anci~e must be 0.000 .to 0.006 Inch (O.OO'to.0.15 mm) .. 
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Fig. 2F-56 
Checking Sida Gaar Clearance 


(7) U clearance between gears and case exceeds 
0.006 inch, replace complete differential case. 


NOTE: Shims are no longer available. 


(8) U differential case is replaced, check side gear 
clearance again. 


(9) Install ring gear on differential case and start 


two bolts in holes 180 degrees apart. Tighten bolts 


evenly to seat ring gear. 


(10) Install remaining bolts and tighten to 55 foot- 
pounds (74 N•m) torque. 


Dlff1111tial Burtng Preload and Ring Gur 81ckl11D Adjuatm•t 


NOTE: Differential bearing peload is controlled by 


shims located between the differential case and 
bearings. 


(1) Remove old differential bearing shims if not 


removed previously. 


(2) Install differential bearings. On Model 30 and 44 


axles, install bearings using Driver Handle J-7079-02 
and Installer J-22175 (fig. 2F-57). On Model 60 axles, 


install bearings using Driver Handle and Installer J- 


24430. 
(3) Install bearing cups on differential bearings. 


(4) Install differential in axle housing. 


(5) Install bearing caps and tighten cap bolts se- 
curely but not to specified torque. 


(6) Hold ring gear in contact with pinion gear and 


pry differential bearing cups toward center of case using 


screwdriver. 


(7) Insert various thickness feeler gauges between 
each bearing cup and axle housing until ring gear back- 


lash is 0.001 to 0.002 inch (0.02 to 0.05 mm) with feeler 


gauges installed. Feeler gauges must be installed at both 


sides of differential and at same time to obtain accurate 
measurement. 
(8) Assemble shim pack that will provide desired 


backlash. Check backlash again. If OK, tag and retain 


shims.for assembly. 
"' 


(9) Remove differential case. 
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TOOL 
J-7079-2 


TOOL 
J-22175 OR 
J-24430 


J42318 


Fig. ZF-57 
Differential Bearing lnstallatlo11 


(10) Add additional 0.015 inch (0.38 mm) thickness 
shim to shim pack to be installed on tooth side of ring 
gear. 


(11) Remove differential bearings. Refer to removal 


proc_edures outlined ~n Differe~tial Assembly: _ ___ -. 


... 
: :(l2)';-Inst;i,U:·;hi~r:! .Pae.lp~,<,Il.a_p~~~p~·~e.si_di:_.s o!--<d~fer- 


._. 
ehtla-1 case artd'remstllfl. rn$fere1).iil¥ bearmgs. On Model 


30 and 44'' axfes, install bearings using Tools J-7079-02 
and J-22175. On Model 60 axles, install bearings using 


Tool J-24430 (fig...-2.F-57) .. - 
- 
~ - 
..... 
... ...... , 
~ 
.. ... . 
·-- 


NOTE: When overhauling a front azle differential,. 


check the axle housing inner oil seals. If seal rep/n,ce- 
ment is required, install rep/n,cement seals using Tool J- 


28648 rji,g. 2F-58J. 


(13) Mount Spreader Tool J-25102 and Dial Indicator 


J-8001 on housing. Spread housing no more than 0.020 


inch (0.50 mm) (fig 2F-47). Do not exceed 0.020 inch (0.50 


mm) to avoid damaging housing. 


(14) Remove dial indicator when housing has been 


spread desired amount. 


. (15) Lubricate differential bearings with axle lubri- 
cant and install differential bearing cups on bearings. 


(16) Install differential in housing. Use rawhide mal- 


·1et to -seat differential. Be sure ring and pinion gear 


-.--~---teettrmesrrconrpleteiy: 
- ~·· 
- ---· - 
-···- : -......... .,.,. 


--::~~ 
(17) Remo~;';(xf~tiliia1';;;spr,~r tool." .. · ·., _. · 
. 
...-. --"-· 
. - 
~ 
-. ··- 


Ag. 2F-58 
Front Axle Housing Inner 011 Sal lnstallatlon 


(18) Apply sealing compound to bearing cap boit 


threads and install bolts. Tighten bolts to 40 foot-pounds 


(54 N•m) torque on Model 30 axle, or to 80 foot-pounds 


(108 N•m) torque on Model 44 and 60 axles. 


(19) Remount Dial Indicator J-8001 on housing anri 
measure ring gear backlash (fig. 2F-59). Measure back- 
lash at two points. Backla5h should be 0.005 to 0.010 inc!l 
(0.12 to 0.25 mm). If backlash is incorrect, add or su.b- 
tract shims from differential. bearing shim packs until 
correct backlash is obtained~ 
· 


Fig. Zf ·59 Meuurtng Ring Gur Badd11b 


NOTE: Changing the position of a 0.005 inch (0.12 mm , 


shim from rme side-to ,the other urill change the amoun = 


of backlash approximately 0.003 inch (0.07 mm). 


(20) Measure ring gear runout. If runout· exceeds 


0.006 .inch ,(9,.15..mm), cas~-- ~be 
dist~, oi:.t.J;iere. is 


dirt between, case ~-tj..g_eaz:._ or ring gead;~i~ loose. 
Check and correct as necessary:-:-·: - _ 
~,._;, 
-;:.-: 
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(21) Raise spring and install front spring shackle to 


spring attaching bolts. 


(25) Install stabili:':er bar link to tie plate attaching 


nut. 


(22) Remove.ja·ck stand : ~ 


(23) Install tie plate and U-bolts. Tighten U-bolt nuts 


as follows: 
- 
· 
· 
- 


112-20-55 foot-pounds (75 N•m) 
· ~ - 
· 


(26) Install shock absorber. Tighten shock absorlrer 


to tie plate retaining nut to 45 foot-pounds (61 N•m) 


torque. 


9/16-18-100 fOot-pounds (136 N•m) 
·•r· 
(27) Install axle shafts. 


(24) Tighten spring shackle to spring attaching bolts 
on CJ models to 24 foot-pounds (33 N•m). Cherokee, 
Wagoneer and Truck model bolts should be tightened to 
100 foot-pounds (136 N•m) torque. 


·(28) Install axle housing cover. On Model 44 and 60 
axles, clean cover and housing mating surfaces and ap- 
ply thin bead of Jeep Gasket-In-A-Tube, or equivalent, 
silicone sealer to housing and cover before installation. 


SPECIRCATIONS 


Differential Specifications 


Model 30 Front Axle 


Differential Bearing Preload ... ........ ....... .. .. .. . . ............ .. .......... . . 


Differential Side Gear·to·Case Clearance ... . ....... • .. . .............. . .... . • .... 


Ring Gear . ...... . .... . ..... .. ...... .. •... . . · · · · · · · · · · · · · · · · · · · · · ·. · · · · · · 


Pinion Bearing Break-Away Preload 


Original Bearings 
.. ....... .... ................•................. ... . 


New Bearings ......... .. .. . . .. . .......... . .. . .... . ...... . ........... . . . 


Model 44 Axle 
Differential Bearing Preload .............• . ... .. ... ..... . . ... .. .. .. .. . .......... 


Differential Side Gear·to·Case Clearance . . .. .. . . .. . ... .... . .... . ... . .. . .. .. ......... . 


Ring Gear Backlash ............. . ...... .. ...... . . . ....... .. ... . . . . . ........ . 


Pinion Bearing Break-Away Preload 
Original Bearings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


New Bearings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . .. 


Model 60. Axle 
,·. ·-· 


Differential Bearing Preload .. ·: .. ,. • ................ . • · .. , . ... . . ... ........ . .. ..... . 


Differential Sid~ Gear-to-Case qea.r?,nce . ..... : · .... . · . . - · ~ .. ·., .. . : .... : ............ ;_ .. ~ .. .. . 


.. ., .. Drive Gear-to-Pin1011, Backlash ... ,. .•.........• ,_ ..... .-. ·-•·-.: ...... · ........ · . . ... . 


· · Drive Pinion Bearing Break·Away' · · · 
•· 
- 


, Original Bearings ............ .. ... .. ... ................ . . . . ........ . 
New Bearings ... . .................................. . ..... . ... . . . . . 


AMC/Jeep· Axle- 


Axle Shaft End Play (Shims· - 
Left Side Only) - CJ 


Pinion Bearing Preload (Collapsible Sleeve) .... . .. . .. . .................. . . . ...... . . .. . 


Differential Bearing Preload (Shims) .. . . .... .. ............ .. ...... .. ..... . . .. . 


Differential Case Flange Runout (Inspection only - no adjustment) ..................... . . . 


Ring Gear Backlash (Shims) ..... . ...... . ......... . ..... ... . . ............. . 


Pinion Gear Standard Setting (Shims) . ............. . . . . . ........ . ............ . .. .. . 


--~ 
- 


~ . ...,., ':.'ll...a.i.e>• . ..-.r- 
~· ~~ 


, ~,_.... - 
- - -·- 
~ 
.. 
. 
~- · 
~- - 


USA 
Metric 


.015 in 
0.38 mm 
.000-.006 in 
0.000-0. 15 mm 


.005-.009 in 
0.12·0.22 mm 


15-25 in-lbs. 
2-3 N·m 


20-40 i n-1 bs. 
2·5 N·m 


0.15 in 
0.38 mm 


.000-.006 in 
0.000-0. 15 mm 


.005-.010 in 
0.12-0.25 mm 


10-20 in-lbs. 
1-2 N·m 


20-40 in-lbs. 
2-5 N·m 


.015 in 
0.38 mm 


.000-.006 in 
0.000-0. 15 mm 


.005-.009 in 
0.12-0.15 mm 


10-20 in-lbs. 
1·2 N·m 
20-40 in-lbs. 
2·5 N·m 


.004-.008 in 
0. 10-0.20 mm 


(.006in 
(0.15mm 


desired I 
desired) 


17-25 in·lbs. 
2-3 N·m 


.008 in 
0.20 mm 


. 002 in max. 
0.05 mm max . 
.005-.009 in 
0.12·0.1 5mm 


(.008in 
10.20 mm 


desired) 
.:iesiredl 


2.547 in 
~9mm 


606573 
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Differential Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking• pre-torqued it9rft.. 


--~ ·-,------ - - ------- 
·~ 
USA (ft·lbsl 


• 
• ...... -ol • ·' :;..:.:..,_.; _ 
·- ' 
• µ,... 
.iF..J" 
(. -- •. 


- 
<e:--.... :~ 
"'t'- 
··· 


·=· . 
- ~ 
"r~ - 


- 
- -- 
Service 
Set-To 
Torque 
Model 30 Front Axle 


Axle ·Housing Cover Bolts . . .. . .. ...... . . .. . . . . . . ... . ... . . . 


Differential Bearing Cap Bolts . .. ... . ... . . . .. . . . ...... . .. . .. . 


Ring Gear·to·Case Bolts . . . . . .. . . . . .. . .. ... .. . . ...•... . . . . 
Lower Ball Stud Nut . .. . . .... .. ... . . . ... ...... .. .... . . . . 


Pinion Nut .. .. . . . . . . . . . 


Universal Joint U-Bolts . 


Upper Ball Stud Nut . . 
Upper Ball Stud Seat . . 


Wheel-to-Hub Nuts . .. 


Model 60 Axle 


Axle Housing Cover Bolts . . . . . . .... . . . . ... . . . . . .. ...... ... . . . .. . .. . . . .. . .. . 


Support Plate Bolts/ Nuts .. .. . ... . .. .. . . . . .. . .. . . ... ... . ...... .. . . ..... .. . 


Differential Bearing Cap Bolts . . . . . ... . . . . ... . ..... . . .. .. .. . .. .. . ·- . . . .. . . . . 


Ring Gear-to-Case Bolts . . .... . .. . •. . . .. ... . . . ... . ... . . ...... :-:: . .... .. . _. 


Pinion Nuf .. . ..... . . .. .... . ...... ... . .. . .... . . . . . .. ... ...•.. ... .. .. ... .. 


Universal Joint Strap Bolts . ... .. . ... . .. . .. . . . .. .. .. . .. . . .....•. .. ...... . . . . 


Wheel-to-Hub Nuts .. . . . . . . . ... .. . . . . .. .. . . . .. .. . .... ...... .. .. .... . . .. . . 


AMC I Jeep Axle 


Axle Housing Cover Bolts . .. . . . .... . .. • . ... .. . •.. . . . . . . ... . ... .. .... .. . . . .. 


Brake Tube-to-Rear Wheel Cylinder ........ .. . .. . . . . ... . . . . . .. . ... .. .. .... . . 


Differential Searing Cap Bolts . . . ... . .. . . . .. . . . ... . . . . . .. • . . ...... . ......... 


Ring Gear-to-Case Bolt . . . . . . . . .. .. . ..... . ..... .. . . . ... . .. ..... .. .. .. . . . . . 


Rear Brake Support Plate Bolts .... . . . .. . . . . . . . ... . ...... . .• ... .... . .. . . .. . . 


Axle Shaft-to-Hub Nuts-CJ . . . . . ... . . .. . . . . ..... . .. . ..... ••••.. . . . . ... .. . .. 


Clamp Strap Bolts ... .. ..... . . .. . .. . . . .. . . . . ... . .. . .. . •...•... . . •... . ..... 


20 
40 
55 
80min. 


210 
15 
100m;n. 


50 min. 


80 


20 
50 
80 
105 
260 
15 
120 


170 in-lbs 
97 in-lbs 
87 
105 
32 
250 min. 
16 


Service 
In-Use 
Recheck 
Torque 


15·25. 
35-50 
45-65 


200-220 
13-18 


65-90 


15-25 
45-55 
70-90 
100-110 
250-270 
13-18 
110-125 


150-190 in-lbs 
90-105 in-lbs 
80-95 


95-115 
25-40 
250 min. 
15-19 


All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 
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TRAC~LOK DIFF.ERENTIAL 


GENERAL 
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2F-41 


2F-~ 
2F-41 
2F;.40 


OPERATION 


Metric (N -ml 


Service 
Set-To 
Torque 


27 
54 
75 
108 min. 


271 
20 
136min. 


68 min. 
108 


27 
68 
108 
142 
352 
20 
163 


19 
11 
10 
142 
43 
339 min. 
18 


Service 
In-Use 
Recheck 
Torque 


20-34 
47-68 
61·88 


285·298 
18-24 


88-122 


20-34 
61-75 
95-122 
135-149 
339-366 
18-24 
149-169 


17-21 
10-12 
9-11 
135-149 
34-54 


14-24 


60657A 


Overf111f 
Service Re,t1ceiiint 
SpllCffiatlona 


Pita 
2F-4i 
2F-4T 
2F-47 


In a conventional differential, torque applied to the 
ring gear is transmitted to the axle shaits through the 
differential gears. During normal operation, torque 
The Trac-Lok limited slip differential is available as 
transmitted to each axle shaft is equal at all ti.mes. 


an option on Jeep vehicles equipped with the Model.208 
However, if one wheel slips, the opposite wheei will 


or 300-tra-nsfer case onl-y·. -T-rac-Lok is: used in fear·aileii> 
·geii"eiate only-as· much torque as the slipping wheei. 
only and is not available on vehicles equipped with 
With Trac-Lok, part of the ring gear torque is trans- 
Quadra-Trac. Two Trac-Lok units are used. Model 60 
mittefi_t)J.ro_ug,h clu.tch packs located between. the differ- 
axles -use a slightly differen~unihhan is ii8ed in AMCi- 
-e11tiai- side ·gears and case. The elute!: packs contain 
Jeep-reai:. ule&~ · Ref'.ei>tc- the- Gvel'hattl-section· forserv----muttipt~-c:lutches·· wliich ffa ve· t adiar gro<>Ves··on the 


· icillg'131lO~:"" P n• q -~~ ,..,.,. - -~~'piat'e!'"an&con~errtric grooves-on·.tne· discs. 
· : :.~::_--: · _ 
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In operation, the Trac-Lok clutches are engaged by 
two concurrent forces. The first being preload force 
exerted through Belleville springs contained within the· 


clutch packs and the second is from separating forces 
generated by.t.lie side gears as torque is applied-.thtougl:f 
th(ring gear:- ·:_ 
: _ 
. i::. 


The Trac-Lok design provides the normal differential 
action needed for turning corners and. for the trans- 
mittal of equal torque to both wheels when driving 
straight ahead. However, when one wheel loses traction 
and spins, the clutch packs transfer additional torque to 
the wheel having the most traction. Trac-Lok differen- 
tials resist wheel spin on bumpy roads and provide more 
pulling power when one wheel loses traction. Pulling 
power is provided continuously until both wheels lose 
traction. If both wheels slip due to unequal traction, 
Trac-Lok operation is normal. In extreme cases of differ- 
ences in traction, the wheel with the least traction may 
spin after the Trac-Lok has transferred as much torque 
as possible to the nonslipping wheel. 


LUBRICATION 


Use Jeep axle lubricant or equivalent marked SAE 
85W-90, grade GL-5 in Trac-Lok axles. In addition, the 
only acceptable method for cleaning the Trac-Lok differ- 
ential is by disassembling the unit and.JViping it clean 
using shop towels. 


NOTE: The Trac-Lok differential is sermced at --the 
same time intervals as the standard differential 


AXLES - FRONT HUBS 2F-41 


(7) Operate vehicle on' road for approximately ten 
miles (16 km). Make at least ten figure eight turns r.o 
flush old lubricant out of d utch packs. 


(8) Return vehicle to shop and raise vehicle on hoist. 


(9) Drain and replace axle lubricant again. If a:<le 
housing cover is removed, be sure to clean cover and 
housing mating surfaces and reapply Jeep Gasket-In-A- 
Tube, or equivalent sealer to mating surfaces before 
reinstalling cover. 
(10) Lower vehicle. 
(11) Road test vehicle and verify proper Trac-Lok 
operation. 


NOTE: If a slight chatter occurs after flushing and 
refilling the Trac-Lok differentia~ drive the vehicle an 
additional ten to twenty miles (16 to 32 km) or until 
chatter stops. If the chatter persists after twenty (3'2 
km) or more miles of driving, an overhaul may be 
necessary. 


DIAGNOSIS 


If noisy or rough operation such as chatter occurs 
when turning corners, the most probable cause is in- 
correct or contaminated lubricant. Before removing the 
Trac-Lok unit for repair, drain, flush, and refill the axle 
with the specified lubricant. Refer to the lubricant: 
change procedure under Lubrication. A complete lubri- 
cant drain and refill with the specified lubricant will 
usually correct chatter-. 


Trac-Lok Operational Test 
T_rac-Lok Lubricant Change 


~ •_;: 
~ 
.· ,.-, ~ .,~-· Trac-Lok operation can be checked quickly using the 


;..~_· ·~ (1) Warm axle lubricant. Operate vehicle lri geW:, ·on: ·· ~ following test 


- hoist, with wheels off floor for-minimum of 5.miilutes.at'. · · · 
(1) Position one wheel on solid, dry pavement and 


'30· mph. 
· 
· 
-··· opposite wheel on ice, mud, grease, or similiar low trac- 


JY,t\&NING:_Never attempt to operate a Tra.c-Lok_ . 


.,.equipped vehicle in gear-with only one wheel raised; ·The" · • 


vehicle could propel itself off the jack and cause damage 


or personal injury. 


(2) Stop engine and raise vehicle on hoist. 


(3) Remove axle housing cover drain plug or cover 
and drain lubricant while it is warm. If cover is re- 
moved, discard cover gasket. 


(4) Remove any residual lubricant from axle hous-· 


ing using shop cloths. 


(5) Install drain plug. If axle housing cover was 
removed, clean cover and housing mating surfaces and 
apply Jeep. Gask~t-In-A-Tube, or· equivalent .sealer .to 
cover and housing mating surfaces. Install" cover and 
cover bolts. Tighten cover bolts to 20 foot-pounds (27 


tion surface. 


·- (2) Increase engine rpm gradually to obtain max- 


imum traction prior to breakaway. Ability to move ve- 
hicle effectively will demonstrate proper performance. 


NOTE: If the test is performed on extremely slick sur - 
faces such as ice or grease coated surfaces, some ques- 
tion may exist as to proper performance. In these 


extreme cases, a properly performing Trac-Lok will pro- 
vide greater pulling power by lightly applying the pari-:.- 


ing brake. 


OVERHAUL 


Disassembly 


--.N•m) torque.-· - ~ - 
(1) Remove differential from axle housing. Removai 


.. · ~· • .,(6J .Refill ~e.hous.ing~with specified.lubrican.t.Ollly _ 
_ . procedures. are same as outlined for standard differen- 


. Refer .to SRecificatjQJl&.far. lubricant capaciti~'f~ . - _ tiaL Refer ,.oto figures. .2F-60 and 2F-61 for par.ts 
ous axle models,,.;i. r·. 
- :-.,..."""C-:;: 
~ ~.~.:.:;;'...;. ;;;:.T . . .. 
nomenclature. 
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(2 ) Install one axle shaft in vise with spline end 
facing upward and tighten vise. Do not allow more than 


. 2-3/ 4 inch7 7 cm) of shaft to extend above top of vise (fig. 
2F-62l. · Tttis prevents shaft from fully entering--side 
gea;, causing interference with step plate tool used to 


r~ove dl~ferential gears. 
. 


Rg. 2F-62. Axle Shaft Positioned in Visa 


(3) Mount differential case on axle shaft with ring 
gear bolt heads facing upward (fig. 2F-63). 


- · Bg. ZF-63 
Differential Mounted on Axle -Shaft 


( 4) ~.emove and discard ring gear bolts. _ _. , 
.. 


- (5) Place shop towels under ring gear-·to ·protect 


·- - - ---gear wherr-ibs- removed from case (fig: 2F--63T,-·.,.-· · ._... 
~ 


• ....._,., .. : ·"""' - ·· (6)· Remove rirrg gear from case using-"rnwtride· 


·- ·~-i. . - 
, . 
- 
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r7l Remo\·e differential case from axle shaft and 
remove ring gear. 


(8) Remount differential case on axle shaft' . 


( 9) Remove snap rings from pinion mate shaft (fig. 
2F-64 ). Use two screwdrivers to disengage snap rings. 


Place shop towel on opposite opening of case to prevent 


snap rings from flying out of case. 


Rg. 2F-64 
Pinion Mate Shaft Snap Ring Removal 


NOTE: On the .V!odel 60 Trac-Lok. the '[)inion mate 


shaft is retained in the case by a roll '[Jin. Use a 3/16 inch 


(5 mm) diameter pin punch to remove this '[Jin. 


(10) Remove pinion mate shaft using hammer and 
brass drift. 


NOTE: Gear Rotating Tool J-23781 is required to per- 
form the following steps. The tool consists of three 
parts: gear rotating tool, forCing. screw, and step plate. 


(11) Install step pla.'te iii lower differential side gear 


(fig. 2F-65). 
. 
. 


Fig. 2F·65 
Step Plate Installation 


(12) Position pawl end of. gear rotating tool on step 
plate (fig. 2F-66). 


.. -... ---- 
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Fig. ZF-66 
Gear Rotating Tool Installation 


.:- 
- 


roai:·-·- 


J-23781-7 - 


(13) Insert forcing screw through top of case and 
thread into gear rotating tool. 


NOTE: Before using forcing screw, aP'PlY daub of 
grease to centering hole in step plate and oil threads of 
forcing screw. 


(14) Center forcing screw in step plate and tighten 
screw to move-differential side gears away from differ- 
ential pinion gears. 


(15) Remove differential pinion gear thrust washers 
using feeler gauge or shim stock of 0.030 inch thickness 


( 0. 76 mm). Insert shim ,stock or gauge between washer 
and case and withdraw shim stock and thrust washer 


(fig. 2F-67). 


- : .. - ·· -- ---~ 


Fig. ZF-67 
Pinion Thrust Washer Removal 


(16) Tighten forcing screw until a slight movement 


of differential pinion gears is observed. 


(17) Insert pawl end of gear rotating tool between 
teeth of one differential side gear. Pull handle of tool to 
rotate side gears and pinion gears. Remove pinion gears 
as they appear in case opening (fig. 2F-68). 


NOTE: It may be necessary to adjust the tension ap- 


·pTierf" arr the Bellemtle· springs by the Jorefftg ~·scrw ·tse-=· · 


fore the gears can be rotated in the case. 


Ag. ZF-68 
Pinion Gear Removal 


( 19) Remove differential case from a..xle shaft. Invert 
case with flange or ring gear side up and remove step 
plate tool, lower side gear, and clutch pack from case. 
Remove retainer clips from both clutch packs to allow _ 
separation of plates and discs (fig. 2F-99). 
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Clutch Plates and Disc 


If any one member of either clutch pack shows evi- 
dence of excessive wear or scoring, the complete clutch 
pack must be replaced on both sides. 


Differential Side and Pinion Gears 


The gear teeth should be checked for extreme wear or 
possible cracks. The external teeth of the side gear 
which holds the clutch pack also should be checked for 
wear or cracks. If replacement of one gear is required 
due to wear;"'botlT'side gears. pinion gears, and thrust 
washers must be replaced. 


\-:r8JRetain upper- srde:.-gear and clutch=·paek in:case· .. .:. .:...PlnfonMate Shatt 
- - - 
~ · 
-.. - 
- 


-~lding.hand.on. bottom of .rotating,.tool-while..remoJ' 
-,...,....., • ..,..._.,,..__ ,..--~------- -..........,..- ----... ... .,,.....: . 


~-- 
. ~ _41a:,.f orcing. scre.w. .. Remove-rotating tool,. upper.side.gear-, · ,. " · "" .If:exeessi.v~F"is~&\ti~~any one-orthlN"etainer .. 
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Differential Case 


If scoring, wear. or metal pickup is evident on the 
machined surfaces. then replacement of the case is 


necessary. 
Examples of radial groove clutch plate (A) and the 
concentric groove disc (B) are shown in figure 2F-70. 


A 
B 
J42332 


Fig. 2F· 70 
Clutch Plate and Disc Identification 


ASSEMBLY 


(1) Lubricate all differential components with Jeep 


axle lubricant or equivalent marked SAE 85W-90. GL-5. 


(2) Assemble clutch packs. Install plates and discs 
in same position as when removed regardless of whether 
they are replacement or original parts. 


(3) Install clutch retainer clips on ears of clutch 
plates. Be sure clutch packs are completely assembled 


and seated on ears of plates. 


. ( 4) Install clutch packs on differential side gears 


and install assembly in case. 


- 
NOTE: Be sure clutch- pack stays assembled on side 


M 
' ':" ">-': '";•: f]ear splines' and that retainer .clips are completely 


·.~.' ' 
...... 
.t: -.~qated in case· pockets. To prevent packfrom falling out 


11/ case, it will be necessary to hold them in place by 


hand while.:mounting. case on axle .. shaft (fig 2F-71). 
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Fig. 2F· 7T 'Mounting DIHilrentlaf case on Axle Shaft' ~ 
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1;)1 :\1ount case assembly on axle shaft (fig. 2F-72l. 


CAUTION: When installing differential case on ci.de 


sh11.ft. be sure that splines of side ,qears are aligned 1{'ith 


th use 4 <1.xle .~Jwft. Be surr~ clutch pack i.<; ·still properly 
u:;:;e 111 bled in case after installing case on axle shaft. 


Fig. 2F· 72 
Clutch Pack and Side Gear Installation 


( 6) Install step plate tool in side gear. Apply small 


daub of grease in centering hole of step plate. 


(7) Install remaining clutch pack and side gear. Be 


sure clutch pack stays assembled on side gear splines 
and that retainer clips are completely seated in pockets 


of case (fig. 2F-72). 


(8) Position gear rotating tool in upper side gear. 


(9) Keep side gear and rotating tool in position by 
holding with hand. Insert forcing screw through top of 
case and thread into rotating tool (fig .. 2F-73). 


Fig. 2F-73 
Threading Forcing Screw into Rotating Tool 


(10) Install both differential pinion gears in case. Be 
sure bores of gears are aligned. Hold gears in place by 
hand.(fig. 2F-74). 
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Flg. 2F-7 4 Pinion Gear Installation 


(11 ) Tighten forcing screw to compress Belleville 
springs and provide clearance between teeth of pinion 
gears and side gears. 


( 12 ) Position pinion gears in case and insert rotating 


tool pawl between side gear teeth. Rotate side gears by 
pulling on tool handle and install pinion gears. 


NOTE: If the side gears will not rotate, Belleville 


spring wad will have to be adjusted. If adjustment is 


necessary, wosen or tighten the forcing screw slightly 


until the gears will rotate. 


(13) Continue rotating side gears using rotating tool 
handle until shaft bores in both pinion gears are aligned 
with case bores. 
(14) Lubricate both sides of pinion gear thrust 
washers. 
(15) Tighten or loosen forcing screwt o permit thrust 
washer installation. 


,. 
_ (16) Instaltthrust wa&he.rs. Use_small screwdriver to 


· · -guide 'washers into position (fig. 2¥-75). 
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-· Flg. 2F· 75 
Pinion Gear Thrust Washer Installation 


J42338 


(17i Remove forcing screw, rotating tool, and step 


plate. 


( 18) Lubricate pinion mate shaft and seat shait !n 
case. Be sure snao ring grooves in shaft are exposed to 


allow snap ring i~stallation (fig. 2F-76). 


Ag. 2F· 76 
Pinion Mata Shatt lnstallatlon 


(19 ) Install pinion mate shaft snap rings. 


NOTE: On Model 60 Trac-Lok, align the shaft and 


shaft retaining pin bore and case pin bore. Tap the shaft 


into position and install the retaining pin. If the case is 
mounted in a vise with the machined side of the ring 
gear flange facing upward, use a 5/ 16 inch (8 mm) dia_m- 
eter punch to install the retaining pin. Seat the pin until 


the '[JUnch' _bottoms in the case bore. If the case-is 
mounted in a vise with the· machined si.de- of the ring 
gear flange facing doumward, wrap a length of tape 


around a 3116 inch (5 mm)_ dia_meter '/)Unch approx- 
imately 1-3.L4-inch (4-- cm) from -the end of the ·'[JUnch. .,.. 


Install the retaining pin until the edge of the tape is 


flush with the pin bore. 


(20) Remove case from axle shaft. 


(21) Install ring gear on case. 


NOTE: Use rep/,a,cement ring gear bolts only. Do not 
reuse original bolts. 


(22) Align ... ring gear and case bolt hole!t and inst,all 
ring gear bolts finger-tight only. 
(23) Remount case on axle shaft and tighten bolts 
evenly_ to specified torque . .R.efer to Specifications. 
_:_:- 


- 
(~4) Install . J.'~c-Lok_differentiaLasaembly... i~axle.. 
hQ.l,l_sing. Fo!~~~~~e procedures. pr.e.vi_o.ush.outlined. 
fon, con.ventiAAal-axles to compiate..differential. anctaxle 
assembly-servfoing. 
· -- - 
.,. · ' - 
-· ~" - 


SERVICE REPLACEMENT 


If the Trac-Lok unit must be replaced as an assembly, 


replace the unit as follows: 


( 1) Remove differential bearings and shims. Mark 
or tag each bearing and shim pack for assembly 
reference. 


(2) Remove ring gear from case. 


(3) Install original ring gear on replacement differ- 
ential assembly. Be sure gear flange on replacement 


case is free of nicks or burrs. 


( 4) Inspect shims and bearings which were re- 
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mo\·e<l. If shims and bearings are worn or dai'naged. 
replace them. Be sure shims and bearings are u'sed on 
same sides of replacement case as on oid case. 


(5"! Install shims and differential bearings. Use step 
plate on bottom bearing to protect bearing from damage 
during installation of upper bearing. Seat bearings. us- 
ing bearing driver tool. 
( 6) Lubricate differential bearings with 85W-90 


gear lubricant and install differential assembly in axle 
housing. 


(7) Follow service procedures previously outlined 
for conventional axles to complete differential and axle 
assembly servicing. 


SPECIFICATIONS 


Di.fferential Bearing Preload . 


Differential Side Gear·ro-Case Clearance . . 


Ring Gear Backlash . .. . .. . . . . 


Pinion Bearing Break-Away Preload 
Original Bearings 
New Bearings . ..... . . . . .. . 


Differential Bearing Preload .. 


Differential Side Gear-re-Case Clearance. 


Drive Gear-to-Pinion Backlash .. 


Drive Pinion Bearing Break-Away 


Original Bearings 
New Bearings ... .. ..•. . 


Axle Specifications 


Model 44 Axle 


Model 60 Axle 


AMC1Jeep Axle 


Axle Shaft End Play (Shims - 
Left Side Only) .. • .... . . . . 


Pinion Bearing Preload (Collapsible Sleeve) .. .... . .. . .. .. . .. . . . . . ..... . . . 


Differential Bearing Pr(!loaO.fShimsl . \ .. _ ,~ .. _ ..... 
-~. :· . -,. , ·: ·. ·: . •.......... 


Differential Case Flange Runout (Inspection onty - no adjustment) .. ... • . . .. 


Ring Gear Backlash (Shimsk" . . 
. .•. ............. 


· -. ~ .t· 
... # 
'1 
~ - · 


Pinion Gear Standard Setting (Si,1ms) 


Torque Specifications 


Model 30 Front Axle 


USA 


0.15 in 


.000·.006 in 


.005-.010 in 


10-20 in-lbs. 


20-40 i n-1 bs. 


.015 in 


.000·.006 in 


.005-.009 in 


10-20 in-lbs. 
20-40 in-lbs. 


.004-.008 in 


(. 006 in 
desired) 
17-25 in-lbs. 
.008 in 


. 002 in max. 
.005-.009 in 


(.008 in 
desired) 
2.54 7 in 


Metric 


0 .38 mm 


0 .000-0.15 mm- 


0.12-0.25 mm 


1-2N·m 


2·5 N·m 


0.38 mm 
0.000-0. 15 mm 
0.12·0.15 mm 


1·2N·m 


2·5 N·m 


0. 1 0-0.20 mm 


(0.15 mm 


desired) 
2-3 N·m 
0.20 mm 


0.05 mm max . 


0.12-0.15 mm 


(0.20 mm 


desired) 


64~9 mm 


606578 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item . 


Axle Housing Cover Bolts 
Di fferential Bearing Cap Bolts . 


Ring Gear-re-Case Bolts , . 


Lower Ball Scud Nut ... . ·, . 


Pinion Nut .. , . . ...... . 


· Universal Joint U-Bol'tS-:-. ··:"'7 ; . 


Upper Ball Stud Nut ~ · · · . . _ 


Upper Ball Stud Seat . 


Wheel-to-Hub Nuts , ... . . . 


. .. . ·""'· . ... _,,_ \' ...... . . ........ . 
. . . . . . . . . ::.:.:.: .. ..... . , · .. . 


USA (ft. lbs.) 


Service 
Service 
In-Use 
Set-To 
Reen eek 
Torque 
Torque 


20 
15-25 
40 
35-50 


55 
45-65 
80 min. 
210 
200-220 
15 
13-18 


100min. 


50min. 
80 
65-90 


Metric (N·m) 


Service 


Service 
In-Use 
Set-To 
Recheck 
Torque 
Torque 


27 
20-34 


54 
-l7-68 


75 
6i-88 


108 m in . 


271 . 
~85-298 
20 
18-24 
136min. 


68 min. 
108 
88-122 
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Torque Specifications 


--- .. ....... ~ 
. - 


S;~i;;;-s;';.To Torques should be used wt\en assembling components. Service In-Use Recheck Torques should be used for checking a pn•· torqued item . 


USA (in-lbs) 


Modal 44 Front Axle 


Axle Housing Cover Bolts .......... . . . . .. ... .. .. . .... .. . . .... . ...... .. ....• 


Support Plate Bolts/ Nuts ... . . ..... . ................. . . . . . ...... . .. .. .... . 


Differential Bearing Cap Bolts .. . .............. .. ............ . .......... .. . . 


Disc Brake Shield Bolt ......... . . ... . . . . ... . ... .•. . ...... . ....... .. ....... 


Disc Brake Shield Nuts ... . ............. . .....• . . . ................ . ... ... .. 


Ring Gear-to-Case Bolts .... .. . . ......... . .... . .. . .... .•... .......... . ... . 
Lower Ball Stud Nut . ..... . . . ... • .. . ... . .. .. .... .. .. . .. . • .. .... ... . . ... .. . 


Pinion Nut ... . .............. .. ... . .........•........ . • . .. . ............ . . 
Upper Ball Stud Nut ..... . ... . . . ..... . .. .. .... . .......... .. ......... . ... . . 


Upper Ball Stud Seat ... ... . .. ...... .. .... ... .. . .. . ........ . ...... . . .... . . 
Universal Joint Flange Bolts . . ........ ... ....... . ... . . .. .. . .... . ......... . . . 


Universal Joint Strap Bolts ... . .. . ..... . . ...... . ... . . . ............... . . . ... . 


Wheel- to-Hub Nuts ............. .. ... .... . .... ....... . ............. . . .. . . 


Model 60 Axle 


Axle Housing Cover Bolts ..... .. ... . . .. . .. ....... . ..... . ........•...... . ... 


Support Plate Bolts / Nut ......... . . .. . . ... .. . .. ... .... . . . . .. .... . ... . ... . . 


Differential Bearing Cap Bolts .. . . . . . .. .. . . .... . ........... . .... . ..... , ..•. .... 


Ring Gear-to-Case Bolts . . ........ . '.·;· .... . .. . ..... . . . . . .... . . . . . ... : . . . .. . 


Pinion Nut .............. . ....... . . . ........•• ... . . ... .. ......... . .. . .... 


UniversaC.loint Strap Bolts .. . .. . .... . ... . .. .... .. . ... . .. .... . ..... . ....... . 


Wheel-to-Hub Nuts ......... . . .... . . . .... . . ..... .... .. • . ............... . . 


AMC I Jeep Axle 


Axle Housing Cover Bolts ...... . ... .. . . . . . ....... . ....... . ...... . ... . .. ... . 


Brake Tube-to-Rear Wheel Cylinder .... . · ........ . ..... . . . ... .. . ..... .. .... . . 
Differential Bearing Cap·aolts ~- . . . • . . . : ... . . •. : ... .' .-: : .. '." .. : ...... ... ... . ... . 
Ring Gear-to-Case B.olt . : . . :' .... -··· ... . . .... :~ . . .... . .. .. . .. .. . . . . ...•.... 


Rear Brake Suiwort Plate Bolts . · . . ·. :·: . . ... : . . .• "· · .•. , ... .',,_ ..... . ....... .. . . . .. . . 
Axle Sl'lat?.'to-~Nuts· ... . ·-: . ':~;, . . · .... .. . . -:- .~ ... ~ . . ...................... . 


Clamp Strap Bolts . . .... ........... . .... . . .. ........ . .......... ...... .. .. . 


Service 
Set-To 
Torque 


20 
30 
80 
8 
35 
55 
80 min. 


210 
100 min. 


50 min. 
35 
16 
80 


20 
50 
BO 


105 
260 
16 
120 


170 in-lbs 
97 in-lbs 
87 


105 
32 
250 min. 
16 


All Torque values given in in.ch~pounds. and Newton-meters-with dry·frts unless otherwise specified . 


.,,.., ""' • _. - 
... 
'>-:•I" 
... . . 
......_..... _.._ •• ~- ... "'" ~ • · - 
- - 
... ·.: .... .... 
~ ··-·· • 


Service 
In-Use 
Recheck 
Torque 


15-25 
25-35 
70-90 
5-10 
30-40 
45-65 


200-220 


25-45 


15- 19 
65-90 


15-25 


45-55 


70-90 
100-110 
250-270 
15-19 
110-125 


150-190 in-lbs 
90- 105 in-lbs 
80-95 
95- 115 


25-40 
250 min. 


15-1 9 


Metric IN·ml 


Service 
Set-To 
Torque 


27 
41 
108 
11 
47 


75 


108 min. 


271 
136 min. 


68 min. 
47 
22 


108 


27 
68 


108 


142 
352 
22 
163 


19 


11 


10 


142 
43 
339 min. 


22 


Service 
In-Use 
Recheck 
Torque 


20-34 
34-47 
95-122 
7-14 
41 -54 
61 -81 


285-298 


34-61 
20-26 
88-122 


20-34 
61 -75 
95-122 
135-149 
339-366 
20-26 
149-169 


17-21 


10- 12 
9-11 


135- i49 
34-54 


15- 19 


Refer to the Standard Torque Specifications and Capscrew Markings Chart in Section A of this manual for any torque specifications not listed above. 
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GENERAL 


FRONT DRIVE HUBS 


Paga 


Front Drive Hub Diagnosis 2F-51 
General 2F-48 
Hub Removal-lnstaUation 2F-51 
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Hub Service 2F-51 
Lubrication 2F-51 
Specifications 2F-53 


Quadra-Trac. full-time jour-1/:heel drive transfer case. 


'.Y1anual front drive hubs are standard equipment on 
T 
d"ff 
f 
d · 
h b 
d l 
d H b 
Jeep vehicles-equipped witn a Model 208·or 300 part-time 
~ 
wo 
1 er~nt ront rive ' u mo.es are use . 
u 


four-wtl~.ciI:i'le. tra.n.sfex case-only.-....... -- ·--· ____ model M243. ~s used on CJ models (flg_2F-77) and hub 


· 
· 
model M247 is used on Cherokee, W agoneer and Truck 


-·--NOTE-:--nant- dnve hubs are not-av.aiTa.6J£.Ji.or.reci>m-- 
models. (fig. 2...t<'-78). Both hub models are manually 


·-=m,·~rideibn f~p vehicles -equippei:l'Witt;:t/i,;;MOdel 219, 
locked or unlocked. 


- RETAINING 
RING 


COMPR.ESSOR . 


SPRING 


HUB 


WEAR 
WASHER 


HUB SHAFT 


. • ... · 
.. ,. 
II-CJ Models 
Model M243 Front Drive Hu 
Fig .. 2F-77 


AXLES 
FRONT HUBS 
2F-49 


COMPRESSOR 
SPRING 


RING 
CLUTCH 


SCREW 


90306 


ZF-50 
AXLES-FRONT HUBS 


-~ t..J ..• 


, - 
·tff"A" ~ 
·"' - ... · 


RFFAINtN5·· 


RING 


. -- -- 
·-------- 


I 
HUB CLUTCH GEAR 


DIAL NUT 


-. 


CAPSCREW 


~ig , ZF:: 7.8 _ModaLMt41 FrontOrtve .. Hub,,-Cherokff..Wagoneer-Truci Models 


... ... ~ >- 
- ~ 
. 
• 
.. 


- ~ 
-,.; 
·.. . 
~· 


COMPRESSOR 
SPRING 


LABEL 


CONTROL 
DIAL 


90304 


_ LUBRICATION 


Use Jeep all purpose chassis lubricant or equivalent 


lithium· base, waterproof, EP-type chassis lubricant. 
When servicing front drive hubs, apply a light coating of 
chassis lubricant to the hub internal components. Do not 
pack the hubs full of lubricant, apply a light coating 
only. 


After operation in dusty areas or if the hubs become 
immersed in water, the hubs, as well as the wheel end 
components, should be removed, cleaned, and lubri- 
cated. This should avoid the possibility of premature 
wear or damage caused by foreign material in the hubs 
or by lubricant washout. 


FRONT DRIVE HUB DIAGNOSIS 


The manual front drive hubs used on Jeep vehicles 
should provide efficient and satisfactory operation when 
used and maintained properly. However, if a problem 
should occur, refer to the following diagnosis and repair 
procedures. 


Control Dials Hard to Turn or Will Not Engage Completely 


If the control dials become hard to turn or· will not 
engage completely, the problem is usually due to a lack 
of lubricant, or dirt, water or foreign material in the hub 


cavity or in the dials themselves. In these cases, repair 
involves removing, cleaning and lubricating the hubs. 
However, in some cases, this condition mar.simply be 
the. result of driveline torque load on the hub clutch. 
This situation is remedied by raising the vehicle front 


end and turning the front wheels forward or reverse to 
relieve the load. 
If the problem is the result of internal damage to the 
hub body or clutch, the damaged component will have to 
be replaced to restore proper operation. Refer to Hub 


Service. 


Noisy Operation 


Chatter. clicking, grating, or similar type noises from 
the hubs may be the result of dirt, water or foreign 
material in the hub. This condition can be caused by a 


lack of hub maintenance, loose attaching bolts or 


screws, or damaged hub gaskets. Noise can become espe- 
cially prevalent after fording streams or after operation 


.,... - in sandy areas. Service correction involves-cleaning and. 
lubricating the hubs. 
_ ,-.. 


However, if inspection indicates the- proble-m is ·the 
result of damaged internal components, the damaged 


AXLES-FRONT HUBS 
2F·51 


components will have to be replaced to restore proper 


operation. Ref er to Hub Service. 


Lubricant leaks 


Generally, lubricant leaks are caused by loose hub 
attaching bolts or screws, damaged hub gaskets or a 
damaged hub body or clutch assembly. Leakage may 
also be caused by over lubricating during service or 
normal maintenanc.e operations. In each case, the hub 
should be removed, .inspected and repaired as necessary. 


Hub Internal Damage · 


Axle or hub clutch or hub body component damage 
may be the result of improper hub usage or mainte- 
nance. The vehicle should never be moved unless the hub 
control dials are fully engaged. In addition, on vehicles 
equipped with manual hubs, the vehicle should not be 


operated with the transfer · case in low range and the 
hubs in the 4 x 2 or Free position. This places high 
torque loads on the rear axle. 
If the hubs are not maintained properly, full engage- 
ment of the control dials may not occur. This can lead to 
accelerated wear or damage to hub internal components. 
If the vehicle is driven through water deep enough to 
cover the hubs or in sandy, dusty areas, the hubs should 
be cleaned and lubricated thoroughly. 


HUB SERVICE 


Model M243 and M247 front drive hubs are serviced as 
either a complete assembly or sub assembly such as the 
hub body or hub clutch assembly only. Do not attempt to 
disassemble these units. If the entire hub or a sub as- 
sembly has malfunctioned, replace the hub assembly or 


the problem sub assembly as a unit only. 


Although the front drive hubs are serviced as assem- 


blies or sub assemblies only, the hubs may be removed 
for cleaning inspection and lubrication purposes. Refer 


to the Hub Removal/Installation procedures for details. 


HUB REMOVAUINSTALLATJON 


Removal-Model M243 


(1) Remove bolts and tabbed lockwashers attaching 
hub body .to axle hub (fig. 2F-79). Retain bolts and 
washer. 
£2) Remove hub body and gasket. Discard gasket. 


~·.J 


2F-52 
AXLES-FRONT HUBS 


CLUTCH AND 


BEARING ASSEMBLY 


~-- 1 
- 


'1-+·-+-t-----+ 
I 
RETAINING RING 


TABBED 
LOCKWASHER 


501348 


Fig. 2F-79 
M243 Hub Removal/Installation 


CAUTION: Do not turn the hub control dial after re- 
moving the hub body. 


(3) Remove retaining ring from axle shaft (fig. 2F- 


78). 


( 4 ) Remove hub clutch and bearing assembly. 


(5 ) Clean hub components in solvent. Dry them us- 


ing compressed air, clean shop towels, or air dry. Be sure 


old lubricant, dirt, water or other foreign materials are 


flushed out. 


(6) Inspect hub components for signs of wear or 
damage. Service components as necessary. 


lns~allation-Model M243 


-. 


CAUTION: Do not turn the hub control dial until after 
the hub has been installed. The hub clutch nut and cup 
can be damaged serverly if the dial is rotated while the 
hub. is off the vehicle. 
-.-.-·~ 


(1) Lubricate hub components with Jeep all purpose 
chassis lubricant or equivalent. Refer to Lubrication 


section. Apply light coat of lubricant only. Do not pack 
hub with lubricant. 


(2) Install hub clutch and bearing assembly on axle 
shaft. 


(3) Install retaining ring on axle shaft. 


f4) Position new gasket on hub body and install hub 


body and gasket. 


(5) Align bolt holes in axle and hub body and install 
bolts and tabbed lockwashers. Tighten boits to 30 foot- 
pounds (41 N•m) torque. 
- . . _.. 
·- 


(6) Raise vehicle front end. 


- 
~ --(7fTurn ·hub ~ontr~l dial;· to.-4- ; g,_M;it~d 


'rotate whe.els. Wheels should rotate freel~ If whe~fs:::- 


drag. check hub installation. Also. be sure control dials 
are fully engaged in 4 x 2 position. 


18 l Lower vehicle. 


Removal-Model M247 


(1) Remove socket head screws from hub body as- 


sembly (fig. 2F-80). 


BODY 
ASSEMBLY 
\ 


CLUTCH 
RETAINING 
ASSEMBLY 
RING (SMALL) I 


RETAINING RING ILARGEl 


SOCKET HEAD SCREW ...• 


Fig. 2F-80 
M247 Hub Removal/Installation 


90462 


(2) Remove large refainihgring from axle hub. Re- 


move small re~aining ring -from axle shaft. 


" 
(3) Remove hub clutch assembly. 


( 4) Clean hub components in solvent. Dry them us- 
ing compressed air, clean shop towels, or air dry. Be sure 


old lubricant, dirt, water, or other foreign materials are 


flushed out. 
· 


(5) Inspect hub components for signs of wear or 


damage; Servi~e components as necessary. 


lnstallation~Model M247 


. . (1.). Lubricate hub.-cemponents with Jeep all purpcse 


chassis lubricant, or equivalent. Refer to Lubrication 


section. Apply light coat of lubricant only. Do not pack 


hub with lubricant. 


(2) Install hub clutch assembly. 


(3) Install small retaining ring on axle shaft. Install 


large retaining ring in axle hub. 


(4) Install new 0-ring or hub body if 0-ring is being 
replaced. 


(5) Position hub body in clutch. Align screw holes in 


clutch and body assemblies and install socket head 
screws. Tighten screws to 30 inch-pounds (3 ~•m ) 


torque. 


(6) Raise vehicle front end. 


(7) Turn both control dials to Free Position and 


rotate · wheels. Wheels .mus£ rotate freely. If wheels 
drag.. .. check.hub installation...Also be sure control dials 
are fully. engaged in_position. 


·--· (&) . f_:.o~~E_v':hicie :- 


-... ~ 


.• -:"'!t 


J-22575 
PINION NUT SOCKET 


J-8001 ~ 
I 


DIAL I NOICA TOR SET 


J-2092 AXLE ENO 
PLAY CHECKING TOOL 


J-23674 


AXLE SHAFT BEARING 


REMOVER-INSTALLER 


SPECIFICATIONS 


Fro~t Drive Hub Specifications 


Hub Application 
M253 .......... : . . . . . ... . . .. ..... .. .. .... . ... .. .. . . CJ Models 
M247 ......... . . ... . . . ... . ....... ... Cherokee, Wagoneer, Truck 
Hub Type: ..... ... ....... . ....... . .... 2-position, manually operated 


locking hub 
Lubricant . ........ . ..... . ... . ......... Use Jeep All-purpos11 Chassis 


Torque Values: 


Lubricant or equivalent 


lithium base, waterproof, 
EP-type chassis lubricant 


Socket Head Screws (M247l ... ... . .. ........ 30 in-pounds (3 N.ml 
Hub Bolts (M253J .... . .. ........ . ... ..... 30 foot-pounds (41 N.ml 
Hub Control Dial Positions: 
M247 .............. .. . .. ......... ..... Lock (4WDl-Free12 WDJ 
M253 ..... .. . ........ .... . .... ..... . 4 x 414WDJ-4 x 2(2WDJ 


90591 
Tools 
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J-2498 


J-25104 
J-22661 
REAR PINION OIL 
SEAL INSTALLERS 


·- 


J-21788 
AXLE SHAFT OIL 
SEAL INSTALLER 


J-25109-01 
AXLE HUB PULLER 


AXLE SHAFT REMOVER 
II 


• • 


J-8614·2 
J-8614-3 


J-9233 


YOKE REMOVER 
TOOLS 


PINION OIL SEAL REMOVER 


J-21579 
AXLE SHAFT PULLER 


. . - . . 
J-2619-01 SLI OE HAMMER 
J..25135--01 


80325 


2F-54 
AXLES 
FRONT HUBS 


...... . "' .... __ 


:· :.:· _ 
_Toola (C~ntlnued) • 
-. a - 
- 
- ~·- · 
e 


. 


. 


J-21786 


J-21787 - 


PINION FRONT 
BEARING CUP 
REMOVER 
PINION REAR 
BEARING REMOVER 


J-6223-24 
CLAMP ' 


J-5223-29 
BOLT 


J-6223·20 
GAUGE BLOCK 
AND PLUNGER 


J-5223-4 
ARBOR 


J-5223-03 


0 
0 


J.5223·25 OR ·26 
DISCS 


PINION DEPTH SETTING GAUGE SET 


J-22697 PINION REAR 
BEARING INSTALLER 


---- 


• 
J-2497-01 
DIFFERENTIAL BEARING 
PULLER SET 


, . 


J.22912·01 
BEARING REMOVER 


I 


J.5590- -- 


PINION BEARING 


·- 
"-- 
- 
··- f&Sj"A"U:ER SL.EE.VE. 
-= .:;.--:-·· 
-::., 
· ~'»"~ .. ~ " -- 


- 1~ 


J-8608 
PINION REAR BEARING 
CUP INSTALLER 


t' 


. ' 


J-24433 
PINION BEARING 
INSTALLER SLEEVE 


J-9233 


J-8611-01 
PINION FRONT 
BEARING CUP 
INSTALLER 


J-21784 
DIFFERENTIAL 
BEARING INSTALL.ER 


PINION SEAL REMOVER 


J-22661 
PINION SEAL 
INSTALLER 
0 


, 


. 


J 


- J·25157 INsTAlIER 
J-25122 DRIVER HANDLE · 


' ., 
... ": - 


80327A 


·~-.. 
··~ - 


-···;··· ··f···l·Tools (continued] 


J-24385--01 
AXLE HOUSING SPREADER 


• 
J-29721 


AXLES-fRONT HUBS 2f-55 


- 
$$$#d$!!! 
-. 


J-7079·2 


DRIVER HANDLE (NON·THREAOEOI 


www:: • 
.. ---- 


J-8092 
DRIVER HANDLE (THREADED! 


ti"'"'· 
~ · ·' 


- ~-· 


J-25104 


BEARING INSTALLER 


J-25101 
BEARING CUP INSTALLER 


J-22888 
BEARING REMOVER TOOL SET 
BEARING PULLER SET 


J-8646·2 FORCING SCREw AND 
J-23781-3 GEAR ROT A TING TOOL 


-0 ... ~ 


J-23781-7 


STEP Pt.A TE · 


J-24430 


BEARING INSTALLER 


303278 


80328 
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Tools (Continued) 
... 


- - 
- 
- 
~~ 
J-25211-30UTTON 


·····~ ·--· ·- 
-. ... ..-.,,;..:, 
.. 


J.25215 PULLER 


J.25133 PULLER 


J.25180 PULLER 


J-8614-2, J-8614-3 
YOKE REMOVER TOOL 


J-23447 WRENCH NUT 


J-25211·1 PLATE 
1! 


J.25211·2 CUP 


J-25211-4 AOAPTE · 


J-8614-01 YOKE HOLDING TOOL 
3032: 


~ ... 
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BRAKES 


SECTION INDEX 


Brake Hydraulic System 
Disc Brakes 
Drum Brakes 


Page 


26-20 
26-41 
26-34 


General Information 
Power Brake Units 
Tools 


Page 
26-1 
26-31 
26-56 - 


GENERAL INFORMATION 


GENERAL 


Brake Diagnosis 
Brakelamp Switch 
Brakellning Inspection 
Brake Pedal 
Brake Warning Lamp 


Page 


26-1 
26-17 
26-18 
26-14 
26-14 


Jeep vehicles are equipped with single piston, floating 
caliper front disc· brakes and self-energizing rear drum 
brakes. 
Two different disc brake calipers are used. The caliper 


used on CJ models slides on abutment surfaces ma- 


chined into the caliper and caliper. support bracket. The 


caliper used on Cherokee, Wagoneer and Truck models 


slides on pivot bolts installed in the support shield and 


bracket assembly. Refer to the Brake Size and Appli- 


cation Chart for size and application details. 


Two different drum brake units are used. They are 


similar in construction and operation but differ in 
method of automatic adjustment. Rear drum brakes on 


CJ models have cable operated automatic adjusters 
whi le rear drum brakes on Cherokee, Wagoneer and 
Truck models have linkai;e operated adjusters. 


...\. dual resen·oi r master cylinder that provides sepa- 


rate hydraulic systems for the front and rear brake 


units is useci on all models. 


:\. three-[unction combination valve is used on all Jeep 
models. The valve consists oi a one-piece housing con- 


_taining a front brake metering valve, pressure differen- 


tial warning valve, and rear brake proportioning valve. 


Three· power brake units are used. CJ models with 
optional power assist brakes use an 8 inch (20.3 cm) 


General 
Parking Brake Adjustment 
Parking Brake Cables 
Service Brake Adjustment 
Specifications 


Paga 
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26-15 
26-16 
26-17 
26-19 


single diaphragm power unit. Cherokee, W agoneer and 
J-10 Truck models use a 9-1/2 inch (24.l cm) single 
diaphragm power unit. J-20 Truck models use a 9-112 
inch (24.l cmJ tandem diaphragm power unit. 


BRAKE DIAGNOSIS 


Brake system preliminary diagnosis procedures are 
outlined in Brake Diagnosis Guides . .\ and B. Guide A 
applies to all vehicles and Guide B applies to vehicles 
equipped with power brakes only. Do not use Guide B 


until ail of the steps outlined in Guide A have been 
completed. 


The procedures outlined in the Brake Diagnosis 
Guides are provided as a method for determining the 


general problem area. After the general problem area 
( 
has been defined, refer to the Power [nit, Disc Brake . 
and Drum Brake Service Diagnosis Charts to determine 


the specific cause of a brake problem. 
[n most cases. an owner will describe a brake problem 
as one or more of the conditions listed in the Service 


Diagnosis Charts. However, to ensure an accurate diag- 


nosis and avoid ineffective repair, road test the vehicle 


(if possible!, perform the procedures outlined in the Di- 


agnosis Guides, and then consult the Service Diagnosis 


Charts before attempting problem correction. 


2G-2 


I 


BRAKES 


Brake Olagnoaia Gulde A 


Test 1 


Road test to confirm customer's description. Make several 
brake applications at about 20 mph to determine if vehicle 
stops evenly and.smoothly. Also check brake warning light 
operation by observing whether bulb lighu during engine 
cranking. 


Test 2 


Check master cylinder fluid level. 


If fluid level and tYPB are correct. 
l 
If tow, contaminated. or if pedal has a sponqy 
feel when applying the brakes. 


Adjust brakes by making 10 to 15 hard brake 
applications alternating between forward and 
reverse stops. 


.. 
~ 


I 
t 


Bleed system. I 
t 
.... ______________________ 
~--------------------...... 


If pedal is firm and maintains 
position, and vehicle does not 
have power brakes. 


Road test vehicle. If problem 
still exists, - 
Service Diagnosis. 


If unable to bleed system properly, - 
Service 
Diagnosis. 


~ 
-- 


~ - 
Test 3 


Depress brake pedal and hold foot pressure on 
pedal. If vehicle is equipped with power brakes, 
stop engine and deplete all vacuum reserve in 
system •. Hold p~BSSl,l(.8 for.tbree.minutes. 


If pedal gradually falls away and the 
brake warn ing llgnt comes on under 


foot pressure t here Is a malfunctlon 


In tne nyaraullc system. 


l -__ 
s.. Servi~ D~nosis 


If pedal is firm and main· 
tains position , and vehicle 
has power brakes, continue 
with Guide B. 


60771! 


' 


Brak• Olagno•I• Gulde B 


Test 4 


Stop engine, snlft transmission Into neutral, apply 
brakes several times to deplete all vacuum reserve In system. 


Depress brake pedal, hold llgnt foot pressure on pedal, and 
stut engl ne. 


BRAKES 


If the vacuum system is opet'ating, pedal will 
tend to fall away under foot pressure, and less 
pressure will be required to hold pedal in applied 
position. 


If no action is felt, vacuum system is not functioning. 


Test 5 


With engine running and brake released, operate 
engine at 2000 rpm, :urn off Ignition and Immediately 
close throttle. This builds up vacuum. 
Walt no 


less than ninety seconds, then check brake action. 


,, 
I 
~ 
.. 


If vacuum·assisted for two or more applications. 


- 


Road test vehicle. If problem still exists. 


see Service Diagnosis • 


.. 
' - ... 
. 
.. 


- 
-- 
l 
" 


- ----- 


- 


Inspect vacuum system components for loose, brolcan. 
collapsed vacuum hose; faulty check valve; restriction 


in vacuum hosa. fitting or manifold port. 


See Service Diagnosis 


t 


~ 


If not vecuum·assisted for two or more 
applications, vacuum system is restricted 
or leaking or vacuum check valve is faulty. 


t 
I 


See Service Diagnosis. 
I 


··- · 


26-3 


70194 


26-4 
BRAKES 


Condition 


H_-\RD PEDAL 


(NO POWER 


ASSIST) 


SLOW RETURN OF 
BRAKE PEDAL 


GRABBING OR 
DRAGGING BRAKES 


Condition 


LOW PEDAL OR 


PEDAL GOES TO 
TOE BOARD 


Service Diagnosis-Power Unit 


Possible Cause 


(1) 
Refer to EXCESSIVE PEDAL 
EFFORT. 


(2) 
Loss of vacuum to power unit. 


(3) 
Internal malfunction in power 
unit. 


(1) Power unit bellcrank pivot pins 
binding (CJ only) or, pedal bind- 
ing. See PULLS and GRABBING 
BRAKES in Brake Service 
Diagnosis Charts. 


(2) 
Internal malfunction in power 
unit. 


(1) 
Bellcrank pivot pins binding 


(CJ only). 


(2) 
Refer to PULLS and GRAB- 
BING BRAKES in Service 
Diagnosis Charts. 


(3) ' Push ro·d (in power unit) binding 
due to corrqsion or burrs on 


- -push rod ~- 


( 4) . Internal .malfunction in-power 
unit. 


Service Diagnosis-Orum Brake• 


Possible Cause 


(1) 
Low fluid level. 


(2) 
Excessive clearance between 
lining and drums. 


(3) 
Automatic adjusters not working. 


- .. 
~ - - 


... ..-- -·· - . 


( 4}- - beaking·brake lines. 
. ..... .. 
··-~"- 
. 


Correction 


(1) 
Refer to EXCESSIVE PEDAL 


EFFORT in Service Diagnosis 


Charts. 


(2) 
Check for loose hose or check 


valve seal. Check for collapsed 
or damaged hose. Inspect 
vacuum check valve for damage 


or leak. Replace parts as required. 


(3) 
Replace power unit. 


(1) 
Lube all pedal pivot points. 
Remove, clean, lube and install 


pivot pins. 


(2) 
Replace power unit. 


(1) 
Remove, clean, lubricate, and 


install pivot pins. 


(2) 
Refer to PULLS and GRABBING 
BRAKES in Service Diagnosis 
Charts. 


( 3) 
Check and correct as required. 


Do not lube push rod. Clean 
push rod with brake fluid and 
clean cloth only. 


(4) 
Replace power unit. 


60636 


Correction 


(1) 
Fill reservoir with approved 


brake fluid. 


(2) 
Adjust brakes. 


( 3) 
Make forward and reverse stops; 
if pedal stays low, repair faulty 


adjusters. 


(4) Repair or replace faulty parts. 
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Service Dlagnoala-Drum Brakes (Continued) 


Condition 
Possible Cause 
Correction 


LOW PEDAL OR 
(5) 
Leaking wheel cylinders. 
(5) Overhaul wheel cylinder. 
PEDAL GOES TO 
TOE BOARD 
(6) 
Internal leak in master cylinder. 
(6) Overhaul master cylinder. 


(Continued) 
(7) 
Air in system. 
(7) 
Bleed system. 


(8) 
Improper brake fluid. 
(8) 
Flush system and refill with 
approved fluid. 


SPRINGY, SPONGY 
(1) 
Air trapped in hydraulic system. 
(1) 
Remove air by bleeding. 
PEDAL 


(2) 
Improper brake fluid. 
(2) 
Flush and bleed system ; use 
approved brake fluid. 


(3) 
Improper lining thickness or 
(3) 
Install new lining or replace shoe 
location. 
and lining. 


( 4) 
Drums worn too thin, {beyond 
(4) Replace drum{s) as required. 
0.060 (1.52 mm) oversize 


specification) 


(5) 
Master cylinder filler vent clogged 
(5) 
Clean vent or replace cap; bleed 
brakes. 


(6) 
Hoses-lines collapsed, kinked, 
(6) Replace as required. 


leaking. 


(7) 
Master cylinder compensator 
(7) 
Disassemble master cylinder. 
port blocked. 
Repair as required. 


EXCESSIVE .PEDAL 
(1) 
Brake adjustment not correct. 
(1) 
Adjust brakes. 
PRESSURE 
REQUIRED TO 
(2) 
Incorrect lining. 
(2) 
Install new linings. 
STOP VEHICLE 


(3) 
Grease or fluid-soaked lining. 
(3) 
Repair grease seal or wheel 


cylinder. Install new linings. 


( 4) 
Improper fluid. 
( 4) 
Flush system; use approved 


brake fluid. 


(5) 
Frozen mast.er or wheel cylinder 
(5) 
Overhaul master or wheel 
pistons. 
cylinders. 


(6) 
Brake pedal binding on shaft. 
(6) 
Lubricate pivot points. 


(7) 
Linings watersoaked. 
(7) 
Drive with brakes lightly 


applied to dry linings. 


( 8) 
Glaz~d '.inings. 
(8) 
Repiace linings. 


(9) 
Bell-mouthed, barrel-shaped, 
(9) 
Replace or resurface drums in 
or scored drums. 
left and right hand pairs. 
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Service Diagnosis-Orum Brakea (Continued) 


Condition 
.. 
Possible Cause 
Correction 


UGHT PEDAL 
(1) 
Brake adjustment not correct. 
(1) 
Adjust brakes. 
PRESSURE-BRAKES 
TOO SEVERE 
(2) 
Loose support plates. 
(2) Tighten support plates. 


(3) A small amount of grease or 
(3) Replace the linings. 
fluid on linings. 


(4) Pedal linkage binding, or power 
(4) 
Lube linkage and bellcrank 
unit bellcrank pivot pins binding 
pivot pins. 
(CJ only). 


(5) Internal bind in power unit. 
(5) Replace power unit. 


(6) 
Incorrect lining. 
(6) Install new linings. 


(7) Lining loose on shoe. 
(7) Replace lining or shoe and 


lining. 


(8) 
Bell-mouthed, barrel-shaped, or 
(8) Turn drums in pairs or replace. 


scored drums. 


(9) 
Combination valve faulty. 
(9) 
Replace combination valve. 


PULSATING BRAKE 
(1) 
Drums out-of-round. 
(1) Refinish or replace drums. 
PEDAL 


(2) 
Loose brake drum on hub. 
(2) Tighten. 


(3) Worn or loose wheel bearings. 
(3) 
Replace or adjust. 


..... --- - :,,• . 
_,,. 


(4) 
Bent shoes. or.lmings:-· 
(4) 
Replace shoe-lining assembly 


•, 
' ._ ~--=.. .-: 
as. required. 


' 
.... 
....~ 


( 5) Bent rear axle shaft. 
( 5) Replace· axle shaft. 


(6) 
L'oose or befit" support 'plate. 
(6) Tighten or replace support plate. 


BRAKE FADE 
(1) 
Incorrect lining. 
(1) Replace lining. 


(2) 
Air in lines or improper brake 
(2) 
Bleed system. Drain and flush 


fluid. 
if fluid is improper type. 


(3) 
Master cylinder primary piston 
(3) 
Disassemble master cylinder. 


worn, or bore scored, corroded. 
Repair as required. 


ALL BRAKES DRAG 
(1) 
Power unit bellcrank pivot pins 
(1) 
Lubricate pedal pivot or bell- 
(ADJUSTMENT IS 
binding (CJ only). 
crank pivot pins. 
KNOWN TO BE 
CORRECT) 
(2) Improper fluid. 
(2) 
Replace fluid and rubber parts. 


·•( 3) On power brakes"('CJ'only) push 
(3} 
Adjust push rod height. 


-· 
roq h~g_ht_is incorrect. 
- 
. 
..... _.. 


_v~ 
.... ,. 
- 
~ .. ,. . ...... 
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Service Diagnosis-Orum BrakH (Continued) 


Condition 
Possible Cause 
Correction 


ALL BRAKES DRAG 
(4) 
Compensating or bypass port of 
(4) 
Open with compressed air. 


(ADJUSTMENT IS 
master cylinder closed. 
K..i\l'OWN TO BE 
CORRECT 
(5) 
Use of inferior hydraulic fluid 
(5) Overhaul wheel and/or master 


(Continued) 
or rubber parts. (Swollen cups, 
cylinder. 


corroded wheel or master 
cylinder bores. 


BRAKE PEDAL 
(1) 
Master cylinder compensating 
(1) 
Use compressed air to unplug. 
TRAVEL DE- 
port plugged. 
CREASING 


(2) 
Power unit bellcrank pivot pins 
(2) 
Lube pedal pivot or pivot pins . . 


binding (CJ only) or pedal pivot 
binding on manual brakes. 


(3) Swollen cup in master cylinder. 
(3) 
Replace rubber parts. Flush system. 


(4) 
Master cylinder piston not 
(4) 
Overhaul master cylinder. 


returning. 


(5) 
Wheel cylinder pistons sticking. 
(5) Overhaul wheel cylinder. 


ONE WHEEL DRAGS 
(1) 
Weak or broken brake shoe 
(1) 
Replace the defective brake shoe 


retracting springs. 
springs and lubricate the brake 
shoe ledges. 


(2) 
Power unit bellcrank pivot pins 
(2) 
Lube pedal pivot or pivot pins. 
binding (CJ only) or pedal pivot 
binding. 


(3) Insufficient brake shoe-to-drum 
(3) 
Adjust brakes. Repair auto- 
clearance. 
matic adjusters if necessary. 


(4) 
Loose wheel bearings. 
(4) 
Adjust wheel bearings. 


(5) 
Wheel cylinder piston cups 
(5) Overhaul wheel cylinders. 


swollen and distorted. 


(6) 
Pistons sticking in wheel cylinder. 
(6) 
Clean or replace pistons; clean 
cylinder bore. 


(7) 
Restriction in brake line. 
(7) 
Clean out or replace. 


(8) 
Loose anchor pin. 
(8) Adjust and tighten lock nut. 


(9) 
Parking brake components seized 
(9) 
Repair or replace parts as 
or incorrectly adjusted. 
necessary. 


ONE WHEEL LOCKS 
(1) 
Contaminated linings. 
(1) 
Replace the linings. 


.. 


(2) 
Worn tire treads. 
(2) 
Replace tire or, match up tire 


treads from side to side. 
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Service Diagnosis-Orum Brakes (Continued) 


Condition 
Possible Cause 
Correction 


BRAKES GR.AB OR 
(1) 
Linings water-soaked. 
(1) 
Dry out linings by driving with 
WON'T HOLD IN 
brakes lightly applied. 


WET WEATHER 
(2) 
Dirt, water in drums. 
(2) 
Clean drums. 


(3) 
Bent support plate allowing 
(3) 
Replace support plate. 
excessive water to enter drum. 


(4) 
Scored drums. 
(4) 
Replace or resurface in pairs. 


BRAKES SQUEAK 
(1) Support plate bent or shoes 
(1) 
Replace damaged parts. 
twisted. 


(2) 
Metallic particles or dust 
(2) Sand the surfaces of the linings 
imbedded in lining. 
and drums. Remove all particles 
of metal that may be found in 


the surface of the linings. 


(3) 
Lining rivets loose or lining not 
(3) 
Replace rivets. Replace shoe 
held tightly against the shoe at 
lining assemblies if damaged. 


the ends.· 


(4) 
Drums distorted. 
( 4) Turn or replace drums. 


(5) Shoes scraping on support plate 
(5) 
Lubricate. 
ledges. 
(6) 
Weak or broken hold-down 
(6) 
Replace defective parts. 
springs. 


(7) 
Loose wheel bearings. 
(7) 
Adjust bearings. 


> 


(8) Charred lining. 
(8) Replace 'ining. 


(9) 
Loose support plate, anchor, 
(9) Tighten. 


. drum, or wheel cylinder. 


(10) Linings located wrong on shoes. 
(10) Install linings correctly. 


REAR BRAKES 
(1) 
Adjustment not correct. 
(1) Adjust brake shoes and parking 


DR • ..\G 
brake mechanism. 


(2) 
Parking brake cables frozen. 
(2) 
Lubricate or replace as required. 


(3) 
Dirty lining. 
(3) 
Replace lining. 


(4) 
Wheel cylinder cups swollen or 
(4) Overhaul cylinders. 


piston sticking. 


(5) 
Weak retracting springs. 
(5) 
Replace springs. 


(6)- Shoes binding on support plate. 
(6) 
Lubricate support plate ledge:o 
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Service Diagnosis-Drum Brakes (Continued} 


- - 
Condition 
Possible Cause 
Correction 


VEHICLE PULLS TO 
(1) Grease or fluid-soaked lining. 
(1) Locate and correct leakage; 


ONE SIDE 
replace linings. 


(2) 
Adjustment not correct. 
(2) Adjust the brakes. 


(3) Loose wheel bearings, loose 
(3) Adjust wheel bearing; tighten 
support plate(s) or loose spring 
support plate(s) and tighten 
bolts. 
spring bolts. 


(4) Linings not of specified kind 
(4) Install nt>w linings. 
or primary and secondary shoes 
reversed. 


(5) Power unit bellcrank pivot pins 
( 5) Lube pivot pins. 
binding (CJ only). 


(6) Tires not properly inflated or 
(6) Inflate the tires to recommended 
unequal wear of tread. Different 
pressures. Rotate· tires so that 
tread design side to· side. 
tread surfaces of similar design 
and equal wear will be installed 
on the front wheels. 


(7) 
Water, mud, or foreign matter 
(7) Remove foreign material from 
in brakes. 
brake parts and inside of the 
drums. Lubricate the shoe ledges 
and the rear brake cable ramps. 


(8) 
Wheel cylinder sticking. 
(8) Overhaul or replace wheel 
cylinder. 


(9) 
Weak or broken retracting springs. 
(9) 
Check springs. Replace bent, 


distorted or cracked springs. 


(10) Out-of-round drums. 
(10) Resurface or replace drums in 
left and right hand pairs (both 
front and both rear). 


(11) Brake dragging. 
(11) Check for loose lining. Repair or 
replace as required. 


(12) Broken spring or loose U-bolts. 
(12) Replace spring or tighten U-bolts. 


(13) Loose steering components. 
(13) Tighten or repair and adjust 


as required. 


(14) Unequal camber. 
(14) 
Replace axle housing. 


(15) 
Clogged or crimped brake line. 
(15) 
Repair or replace line. 


(16) Wheel cylinder incorrect size. 
(16) 
Replace with correct cylinders. 


(17) 
Worn steering knuckle bearings. 
(17) 
Replace. 


'>=' 
- 


~ 
· 
~ .. 
~ .. 
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Service Diagnosis-Orum Brakes (Continued} 


Condition 


ffRAKES CHATTER 


SHOE CLICK 


':"' ....... -.. 


Condition_ 


BRAKE CHATTER OR 
ROUGHNESS . BRAKE 
PEDAL PULSATES 


Possible, Cause 


. (1) 
Incorrect lining-to-drum 
clearance. 


(2) 
Loose brake support plate. 


(3) 
Grease, fluid, road dust on lining. 


(4) 
Weak or broken retractor spring. 


(5) 
Loose wheel bearings. 


(6) 
Drums out-of-round. 


(7) 
Cocked or distorted shoes. 


(8) 
Tapered or barrel-shaped drums. 


(1) Shoes lift off support plate and 
snap back. 


(2) 
Holddown springs weak. 


(3) 
Shoe bent. 


(4) 
Grooves in support plate ledges. 


- ·. 


Service Dlagnosia-Olac Brakn 


Possible Cause 


(1) Excessive rotor lateral runout. 


(2) 
Excessive rotor thickness 
variation. 


(3) 
Loose or worn wheel bearings. 


( 4) 
Rear drums out-of-round. 


t- - 
.. 
. 


... 
- 1-.., ,_. 
-~ 
. • • 


--~-1. 
- ....... - _:"· ~. 
: · 
-~ -- 
·- 
~ ,..4 • 
• 
... 
....,..... __ ... 
. 
- 
\ ~ 
...... 
""' 
,._ i, 
.. : 
. \ . #- 


Correction 


(1) 
Adjust to recommended 
clearances. 


(2) 
Tighten support plate. 


(3) 
Clean out dust; replace grease 
and fluid-soaked lining. 


( 4) 
Replace. 


(5) Adjust. 


(6) Turn or replace drums in pairs. 


(7) 
Straighten or replace. 


(8) Turn or replace drums in pairs. 


(1) 
Change drums side to side or 


turn drums (in pairs). 


(2) 
Replace springs. 


(3) 
Replace shoes on both sides. 


(4) 
Replace support plate. 


60637G 
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Correction _ 


(1) Check rotor runout. Refinish if 
not to specs (refer to Rotor 
Measurements).Replace if unable 


to refinish. 


(2) 
Check rotor thickness variation. 
Refinish if out of spec. Replace 
if unable to refinish. 


(3) Adjust to specs. Replace if worn 
or damaged. 


( 4) Check runout. If not to specs 
turn drum. Do not remove more 
than .060 inch (1-52.mm) 


, . 


.......... ~ 
... 
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Service Diagnosis-Oise Brakes (Co.ntlnued) 


- 
Condition 


BRAKE CH.-\TTER OR 
ROUGHNESS . BRAKE 
PEDAL PULSATES 


l Continued) 


EXCESSIVE PEDAL 
EFFORT REQUIRED 


EXCESSIVE PEDAL 
TRAVEL 


-- ,- _,,_.- 


" . 
·- - ~ 
... ,.. ..,, 
....... ·· ... 
.,, 
; . .... 
·. 
.. 
·. 
' ·.:-. 
~ - 
~ .. . .. 
. 
~ .. 


DRAGGING BRAKES 


)[OTE : ··A very light 
drag occuring after 
reieasfr1g the brake · 


-~ · 
-~~ .pedarrs·a: ·charac:er- 


' 
~ ·' 
Possible Cause 


(-5) 
Disc brake shoes reversed (steel 
side of shoe riding on rotor). 


(6) Shoes bent or linings worn. 


(1) Malfunction in power brake unit. 


(2) Malfunction in front or rear 
brake system (dual master 
cylinder) such as: wheel cylinder 
leaks, defective brake lines, caliper 
piston seal leak, master cylinder 
piston cups not haloing pressure. 


(3) Lining worn. 


( 4) Caliper piston sticking. 


( 5) Brake fade caused by incorrect or 
non-recommended linings. 


(6) Incorrect master cylinder. 


( 1) Low fluid level. 


(2) Leak in system. 


(3) Air in system. 


· - ( 4) --- Real'. brakes not .. adjusting prop- 
erly. 


- - . 
~- 
~:·~"\ .. : 


( 5) 
Worn lining. 


(6) 
Bent or broken shoe. 


(7) Master cylinder mounting bolts 
loose. 


(8) 
Rotor thickness or drum dia- 
meter below specification. 


( 1) Master cylinder pistons not re- 
turning properly. 


- -- . ... ~....-. --·· ·-··· . 
- . - ,.... 
~ . . 
... --- . 
-'.._;,.....,""".istic-.of disc,brakes . . 
' ...... 
r<-l ~ r::· ~ ~1;~j.~~ 
. L.. :·' 


Correction 


( 5) Replace rotor and shoes. 


(6) 
Replace shoes. 


(1) 
Check operation. Refer to Power 
Brake Units. 
(2) 
Check both brake systems and 
correct as required. Check for 
failed brake warning light if 
brake failure occurred and light 
did not operate. 


(3) Check and replace linings as 
required. 
(4) Rebuild caliper . 


(5) Replace with correct or re- 
commended lining. 


(6) Check and replace if required. 


(1) Add fluid as required. 


(2) Inspect and correct as required. 


(3) Bleed brakes. 


(4) Adjust rear brakes and repair 
automatic adjusters. 


( 5) Replace linings. If wear is exces- 
sive or premature, check for in- 
correct lining, sticking caliper 
pistons, binding park brake 
cables, shoe drag on support 
plate, weak return springs on 
drum brakes, improper rear 
brake adjustment. 


(6) 
Replace as required. 


(7) Check and retighten. 


(8) Inspect, measure and replace as 
required. 


(1) 
Remove cover, check for spurt of 
fluid at compensator holes as 
brake pedal is depressed. Rebuild 
master cylinder if fluid spurt is 
not observed. Inspect compen- 


. sator ports for blockage, use 
compressed air·to clear passages. 
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GRABBING BRAKES 
-- ··- --- 
-- - -- - · - 


PULLS WHEN BRAKES 
ARE APPLIED 


- 
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Service Diagnosis-Oise Brakff (Continued) 


Possible Cause 
Correction 


(2) 
Restrictiqns in . .brake lines or 
(2) 
Check for kinks or dents in steel 
hoses. 
lines . Check rubber hoses for 
swelling or restrictions inside 
hose. 


(3) 
Incorrect parking brake adjust- 
(3) Check and readjust to specifi- 
ment. 
cation. Inspect cables for bind 
or frayed conditions. 


( 4) 
Rear shoes not returning to nor- 
(4) 
Return springs weak. Shoes 
mal position. 
dragging on support plate due 
to lack of lube or ridges on 
support plate ledges. Wheel 
cylinder cups swollen or pis- 
tons sticking. Repair or re- 
place faulty parts as required. 


(5) Caliper pistons not releasing. Pis- 
(5) Repair or replace pistons or 
tons stuck due to piston scoring 
caliper as required. 
or corrosion or piston cocking in 
bore. 


(6) 
Lines to combination valve in- 
(6) Check and correct as required. 
stalled incorrectly. 
Port marked inlet goes to mas- 
ter cylinder; port marked 
outlet goes to calipers. 


(7) Bind in brake pedal or power 
(7) Lube pedal pivot or pivot pins. 


unit bellcrank pivot pins (CJ 
only) 


(S) , Check valve-installed in master 
(8) Check outlet. Remove- valve 
- 
cylinder .outlet port .. 
if present. Bleed brakes. 
. ' 


~.~~~ -·, 


(1) 
Refer to all conditions listed un- 
(1) See PULLS WHEN BRAKES 
'Cler PUtts· WHEN BRAKES ARE 
ARE APPLIED. 


APPLIED. 


(2) 
Power brake unit malfunction or 
(2) Check operation and replace or 
bellcrank pivot pins binding (CJ 
repair as required. Refer to 
only) . 
POWER UNIT SER VICE 
DIAGNOSIS Chart. 


( 3) 
Combination valve malfunction. 
(3) 
Replace valve and bleed system. 


(4) 
Incorrect power unit. 
(4) 
Check and replace as required. 


..:..· 


(1) Incorrect tire pressures. 
(1) Inflate to spec. 


(2) ·Mism-atched tires on same axle. 
(2) Install equal size, type tires . 


( 3.) . Wheel. b,earings;.,misadjusted or 
. (3) 4 djust or replace as required. 
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Service Diagnosis-Disc Brakes (Continued) 


Condition 
Possible Cause 
Correction 


(4) 
Malfunction in caliper. 
(4) Check for stuck piston. 


(5) 
Damaged or contaminated shoe 
( 5) 
Replace shoe and lining on both 
and lining (grease on lining or 
sides. Rt:!place axle seals, wheel 
bent shoe). 
cylinder cups, or caliper piston 
seals, if leaking. 


(6) 
Rear brake problem: automatic 
(6) 
Inspect and repair or replace mal- 
adjusters inoperable, contamin- 
functioning parts. Check for equal 
ated lining, defective wheel cyl- 
size wheel cylinders on rear 
inders, seized or improperly ad· 
brakes. 
justed park brake cables, shoes 
binding on support plate, linings 
worn, linings charred or cracked, 


bent support plate, weak retract- 


ing springs, drums out-of-round. 


(7) 
Loose calipers. 
(7) 
Check mounting bolt torque, in- 


spect threads on bolts for galling 
or stripped threads, check sup- 
port plate for broken welds. 


(8) 
Loose suspension parts. 
(8) Inspect and correct as required. 


(9) 
Front end out of alignment. 
(9) Check and correct as required. 


(10) Lining soaked with water after 
(10) Allow lining to air dry, or while 
operation in heavy rains, or 
driving, keep brakes lightly ap- 
flooding conditions. 
plied to warm up lining and 
evaporate water. 


· .... ,11 )' -Disc brake rotor out of tolerance. 
(11) Check and refinish or replace as 
- 
required. 
" ...... 


~ ._.,, ._.. __ 
"'. 
~ 
''"":·. 
·- 


REAR DRUM BRAKES 
(1) 
Combination valve proportioner 
(1) 
Replace valve and bleed brakes. 
SKID PREMATURELY 
section malfunctioning. 
ON HARD BRAKE 


APPLICATION 
(2) 
Check items listed under PULLS 
(2) See PULLS and GRABBING. 


and GRABBING. 


SPONGY PEDAL 
(1) 
Air in system. 
(1) 
Bleed brakes. Inspect for broken 
lines, loose fittings , leaking cal- 


iper pistons, or wheel cylinders: 
check rubber seal on master 
cylinder cover. Check cover it- 
self for distortion or cracks. 
check all bleed valves for proper 
torque. 


(2) 
Rear drums thin or cracked. 
(2) 
Inspect and correct as required. 


(3) 
Calipers loose. 
(3) Check mounting bolt torque. 


- 
= ... 
-- 


,• .,..... - 
• l' 
(4) _ _].oose master cylinder or brake 
(4) Check and correct as required. 
- 
booster attaching parts. 


·· -.. 
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Service Diagnosis-Oise Brakes (Continued) 


Condition 
Possible Cause 
Correction 


. l 


SPONGY PEDAL- 


(Continued) 
( 5) 
Compensator port blocked in 
master cylinder. 
(5) 
Check and correct as required. 


(6) Improper (low quality) brake 
fluid in system. Fluid boils and 
becomes aerated. 


(6) 
Drain and flush system. 


BRAKE PEDAL 
A suspended brake pedal is used on all models. The 
pedal is attached to the pedal support bracket by. a pivot 
bolt (figs. 2G-l and 2G-2). The pivot bolt serves as both 
attaching part and pivoting member for the pedal. 
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Fig. 26-1 
Brake Pedal~ Models 


The pedal linkage should be lubricated and inspected 
regularly for binding, looseness, or excessive play. Bind- 


ing can cause improper pedal release which may result 


in brake drag and rapid lining wear. In addition, worn 
pedal linkage may cause a low pedal condition or fre- 
quent need for l:i~ake adfustme.nt. . . 
. 
- ' 
• 


Pedal free play should be 1116 to 1/4 inch (1.58 to 6.35 
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Ag. 26-2 
Brake Padal-therokae-Wagonear-Truck Models 


models and under normal circumstances should not re- 
quire further attention. Power brake equipped vehicles 
utilize a single push rod in the power unit which is also 
preset at manufacture and is not adjustable. When re- 
placing a power unit, use the push rod supplied with the 
replacement power unit as it has been properly gauged 
for use with the replacement unit. Pedal free play for 
power brake- equipped':"vehicles is the same as for ve- 
hicles with nonpower brakes. 


mm). Inadequa-tie free play can result in-· brake· drag or 
BRAKE WARNING LAMP 
grab while excessive free play can produce a low pedal 
. _ ... __ 
_ .... _ . 


--con-diffon._ Frefpi'ay' o~ models ~~h noni)ower.br~~ ~s _ _.._:__ .... -A~dual QUrpose war!ling lamp is located .in the i:;i- 


-g'?r'leFned- by peO~usti-ref 1_eagth., which 'f~ preset-:.Jit..-- - s~ment , dnster on. a1J:-;J'eep vehicles. The primary func- 


- 
mairtifacture~~ THe'"1Rtsh· rod " ts··· rtot""adjustable· ·airttres~-... ··<"'tion .... of' tfii's famp is -'to•alerf the driver if a pressure 


differential between front and rear brake hydraulic sys- 
tems should ever occur. 


On vehicles with a parking brake warning system, the 


lamp also functions as ~ signal devi~e to alert the driver 
when the parking brakes are applied .. _ 


In the parking brake signal mode, the lamp is acti- 
vated by a mechanically operated switch mounted on the 
parking brake lever assembly. In the brake hydraulic 
pressure differential warning mode, the lamp is acti- 
vated by a plunger-type switch located in the com- 
bination valve. 


If a pressure loss should oc·cur in either the front or 
rear brake hydraulic systems, a pressure differential of 
70 to 300 psi ( 483 to 2 068 kPa) will cause a piston in the 
pressure differential section of the combination valve to 
shuttle toward the low pressure side of the valve. As the 
piston moves toward this side of the valve, ramps on the - 


piston contact the differential switch plunger forcing it 
upward and closing the switch internal contacts. This 
completes · the electrical circuit between switch and 
warning lamp causing the lamp to light. Unless the 
ignition lock cylinder is turned to the Off position, the 
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BRAKE 
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lamp will remain illuminated until the cause of the 
pressure differential is corrected. 
In normal operation, with the ignition lock cylinder 
turned to the Start Position, the warning lamp will 
illuminate and remain so until the engine is started and 
the lock cylinder is returned to the On position, or when 
the parking brakes are released. This feature is provided 
as a means of checking warning lamp bulb and circuit 
operation. 


PARKING BRAKE ADJUSTMENT 


NOTE: The service brakes rnust be adjusted before ad- 
justing the parking brakes. 


(1) Release parking brakes. 


(2) Loosen equalizer locknuts to release tension on 
cables (figs. 2G-3 and 2G-4). 
(3) Inspect all cables for binds, kinks, or frayeg 
condition. Replace damaged cables. 


(4) Tighten equalizer locknut until slight drag is 
produced at wheels. 


(5) Loosen equalizer locknut until wheels rotate 
freely and brake drag is eliminated. 


CLAMP 


CLAMP 


fl· 
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Ag. ZG-4 
Parting Brake Asnmtaly-tllerok11-W1gon•r-Truclc Models 


(6) Tighten equalizer locknuts securely. 
Installation-Rear Cabla 


(7)-Check-·par!Grig]Jr~~ operation.~ . - ~~,..{~--- ·"".; ... 


/ 
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PARKING BRAKE"C'ABLES 
-:. · · '··· 
·-: ·. ~"': ... : ~ -~- ""· (1)' Orr all vehicles except those with Model 60 rear 


.~ ... ,.:- 
J 
......... ....... . 
• 
• 
._ 
- axle, insert° cable in support plate and pull cabie through 
Removal-Rear Cabla 
plate until cable lock tabs engage in support plate. 


(1) Raise vehicle. 
(2)- 0n-vehicles with Model 60 rear axle, insert cable 


(2) Loosen cable adjuster locK'nuts at equ'alizer · " ~ end through support plate, position cable mounting 


(figs. 2G-2 and 2G-3). 
bracket on support plate, and install mounting bracket 


(3) On CJ models, remove necessary cable locating 
attaching bolts. 
clamps, remove cotter pin retaining cable in equalizer, 
(3) Reassemble rear drumbrake unit as outlined in 
and remove cable end from equalizer (fig. 2G-3). 
this chapter. 


(4) On Cherokee, Wagoneer and Truck models, dis- 
(4) On CJ models, engage cable end in equalizer, 


engage cable from connector attached to center cable. 
install cable retaining cotter pin, and install necessary 


(5) On Cherokee, Wagoneer and Truck models, if 
cable locating clamps. 


left cable is being removed, remove fuel tank skid plate. 
(5) On Cherokee, W agoneer and Truck models, en- 
(6) Remove clip retaining cable in frame bracket 
gage cable end in center cable connecter. 
and unhook locating spring from cable (fig. 2G-4). 
(6) Insert cable in frame bracket, install cable-to- 


(7) Disassemble necessary rear druin brake unit as 
bracket retainer clip in cable ferrule, and engage cable 
outlined in this chapter. ---- .·-.-: • " 
, · ,-:-· 
- · 
· 
end in center cable connector. 


(8) On all vehicles except those with Model 60 rear 
(7) On Cherokee, Wagoneer and Truck models, in- 
axle, compress cable lock tabs at brake support plate 
stall fuel tank skid-plate if removed. 
using small hose clamp and remove cable. On vehicles 
(8) Tighten cable adjuster locknuts and adjust park- 
with ·Mo1fel ~ sa-nar- ax-re;- remove bolts attaching· cable· - · ingorakes as outlined in this chapter: 


~o~nting brac;l(~t·W:',§.U'pport plate. anclre.Iiiov~ :,;::- 
::..(9) Lower,yehicle. 


V"- 
• ,. 
• l't- ..,;,tl - -· _. _. 
~~ ~ •· ........... - 
... ~ ~ U:-C • 
'"i: 
-e.·~~ 
.;.... 
~ ·'J'· ~~~ 
....... 
-~ ' 1:!=4:~ ~·>4!14Me · 
ri It'! c'~~ 
----6• ""'::.......e n~ 
· ,,_ 
· 
.. ~-~--~ ~ 
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Removal-Front Cable 
(4) Release brake pedal to ser switch in prop ~r 


position. 


•.{ll Raise..yehicle. . .. 
· 
~- 
(51 Check switch position. Switch plunger should be 


... (2) Remo".'.e equalizer from front cable. 
in ON position and activate brakelamps after 3/8 to 5/8 
(3) On CJ models, remove clip retaining cable to 
inch (9.52 to 15.87 mml brake pedal travel. Measure 


frame bracket.-· 
. . .pedal travel from center of brake pedal pad. 


. 
(4) On Cherokee, Wagoneer and Truck models, re- · · :/? (6) On CJ models with air conditioning, reposition 
move clip retaining cable to rear crossmember. 
evaporator housing on panel and install housing attach- 


(5) Lower vehicle. 
ing screws. 


(6) Disconnect front cable return spring at parking 
brake lever assembly if equipped. 


(7) Roll carpet back and remove front cable ferrule- . 


to-parking brake lever assembly retaining clip. 


(8) Disengage cable end from parking brake lever 
assembly. 


(9) Remove cable. 


(10) If cable is to be rep!ai;:ed, remove· insulator or 
grommet from lever end of cable. 


Installation-front Cabla 


(1) Install front cable through floorpan and install 
cable grommet or insulator in floorpan. 


(2) Install cable ferrule-to-parking brake lever. as- 
sembly retaining clip and reposition carpet. 
(3) Engage cable end in parking brake lever assem- 
bly and install cable return spring if equipped. 


( 4) On CJ models, install clip retaining cable to 


frame bracket. 
(5) On Cherokee, Wagoneer and Truck models, in- 


stall clip retaining cable to rear crossmember. 


( 6) Raise vehicle. 


(7) Install cable equalizer and locknuts. On CJ mod- 
els, be sure cable is properly positioned in frame bracket 


-·as well as equalizer (fig. 2G-3), · '::'' _, 


_(8) Adjust · parking: brakes as. outlined in. this 
section:. 
..f ~:::f-' 


. 
(9) -Lower vehicle. 


BRAKELAMP SWITCH . 


The brakelamp switch is mounted on a flange at- 
tached to the brake pedal support bracket (fig. 2G-2). A 
spring-loaded plunger in the switch opens and closes the 
stoplamp circuit. 


When the brake pedal is in the released position, the 


pedal arm contacts the switch plunger, holding it in the 
off position. When the brake pedal is pressed, the spring 
loaded plunger extends with brake pedal movement un- 


til the switch is in the On position. 


Brakalamp Switch Adjustment 
. 
.. 


(1) On CJ models with air conditioning, remove 


screws attaching evaporator housing to instrument 
panel and move housing away from panel. 


(2) Press and-hoki bra-ke-pedalin applied position. 


, , · · 
(3). Push - brakelamp • switch- through mounting 


-~- ... ) 3racket_ until'i~ stopS.:~a.i~!>tb,rajc~edal bracket._"' __ 
.... 
. 
~ 
. . 
( 


SERVICE BRAKE ADJUSTMENT 


. The rear drum brakes are the only adjustable service 


brakes on Jeep vehicles. If the rear brakes are dis- 
assembled for any reason, an initial adjustment must be 


performed before installing the drum. In addition, if 


diagnosis indicates the need, the rear brakes can be 
adjusted manually as follows: 


(1) To perform initial adjustment with drums re- 
moved. use Brakeshoe-to-Drum Clearance Gauge J-- 


. 21107--01 to preset brakelining adjustment (fig. 2G-5). 


VIEWA 


VIEWB 


TOOL 
J-21177 \ 


J41138 


J41139 


Ag. 2G-5 
Presetting Bnkalloa-To-Drum Clannca.· 
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Drums should fit over brakelining with slight drag. 


t2.14'o marma.tty-adjust rear brakes .mtft""d1•1.nns in 


place,.· ~i::oceed to. next step. 
· · 
'·~ 


(3) Remove access slot covers from brake support 


plates ~il' 


(4) Rotate adjusting screw in clockwise direction 
using brake adjusting tool until brakes are locked. . 


(5) Rotate adjuster screw in counterclockwise direc- 
tion until wheel rotates freely (fig. 2G-6). 


--, 
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Ag. 26-6 
Adjusting Drum Bralcas Manually 


CAUTION: The automatic adjuster lever must be dis- 


enungedfrom the adjuster screw before the screw can be 
rotnted. Use a thin blade screwdriver or section of 1/8 


111elding rod to unseat the adjuster lever (fig. 2G-6). 


(6) Install access slot cover in brake support plate. 


BRAKELINING INSPECTION 


Disc _Brakes 


-Th-e: brakelining should -be inspecre-crwhenever the 


whee.ls"are removed fortire' rotation orat the intervals 


specified in the Maintenance Schedule. 


It is not necessary to remove the front calipers for 
brakelining inspection. The outboard lining can be 


viewed from either end of the caliper and the inboard 


lining can be viewed through the inspection port in the 
caliper body (fig. 2G-7). The lining should be replaced 


when it has worn to the approximate thickness of the 
metal brakeshoe. 


Ag. 26-7 Caliper lnspactlilil -Port ' -. 


NOTE: The disc brakeshoes used on Cherokee, Wagon- 
eer and Truck mode/,.~ have a wear sensor attached to the 
inboard brakeshoe. When the lining wears suffi.ci.ently, 
the sensor crmtacts the rotor making a high pitched 


noise to warn the driver that replacement is necessary. 


Drum Brakes 


·c 
._, .•.• -.- -·('Tf Chec1fbrue opefafi'Ciitbefore movingve1ffcl~. - 
- fnspecf th~- riar··anininrakelii11ng -Wflenev~ef tlie rear 
wheels and drums are removed or at the intervals speci- 


. 
(8) Complete rear brake and pedal travel adjust,. 
fied in the Mechanical Maintenance Schedule. Bonded · 


ment by driving vehicle-in reverse and making 10 to 15 
lin-ings should be replaced whenever the lining has worn 


~ · 
-· .... ·firm brake-11pplic~tions:Mal<e one-forwarctoral<e apph- ' · - toal1ilckness-of 17f6' lndill.58 mmf or less.-R1vetea:-- 


:::"~-~/;;:~f!-~C'.:~t~ . e.a~c~ /e~~~~~~~pplicati?~~:tf.eq~l.i~e.: :: .. qzi~gS ~~Eu~~-~ti}l~ce,~,r.~v~~& )~h~~~~:-~ 


..._ ... .4-~ustm-en'f.__.'.':'.:-'li~ ·:-· -~$.- +-,...,.- . ' \ . ~ --• .i .• . "'SI 
-~ >0t· . tC1'iwttlfilf l/~~-th?r1Vet~!r."'" 
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SPECIFICATIONS 


Brake Sl ze and Application Chart 


Front Brakes 
Rear Brakes 
Master Cylinder 
Power Brake 
Model 
Bore Diameter 
Brake Size 
Caliper Piston 
Brake Size 
Wheel cv1. 
Unit Type 
And Type 
Diameter 
And Type 
Diameter 


11.7 Disc. 
2.6 
10 x 1.75 Orum 
.875 
8.00 
CJ 
1.00 
Single Piston 
Single Diaphragm 
(25.4 mm) 
(29.7 cm) 
(6.60cm) 
(25.4 x 4.44 cm) 
(22.2 mm) 
(20.3 cm ) 


Cherokee 
12.0 Disc. 
2.937 
11 x 2 Drum 
.937 
9 1/ 2 
1.125 
Single Piston· 
Single Diaphragm 
Wagoneer 
(28.5 mm) 
(30.48cm) 
(7.45cm) 
(27.94 x 5.08 cm) 
(23.79 mm) 
(24.13 cm) 


1.125 
12.0 Disc. 
2.937 
11 x 2 Drum 
.937 
9 1/ 2 
J·10 Truck 
Single Piston 
Single Diaphragm 
(28.5 mml 
(30.48cm) 
(7.45 cm) 
(27.94 x 5.08 cm) 
(23.79 mm) 
(24.13 cm ) 


J-20 Truck 
12.5 Disc. 
2.937 
12 x 2.5 Drum 
1.125 
9 1 / 2 
1.125 
Single Piston 
Tandem Diaohragm - 
6800 GVW 
(28.5mm) 
(31.75 cm) 
(7.45cm) 
(30.48 x 6.35 cm) 
(28.5 mm) 
(24.13 cm ) 


J-20 Truck 
1.125 
12.5 Disc. 
2937 
12x 2.5Drum 
1.125 
9 1/ 2 


7600 GVW 
(28.5 mm) 
(31.75cm) 
Single Piston 
(30.48 x 6.35 cm) 
(28.5mm) 
Tandem Diaphragm 
(7.45 cm) 
(24.13 cm ) 


1.125 
12.5 Oise. 
2.937 
12 x 2.5 Drum 
1.125 
9 1/2 
J-20 Truck 
Single Piston 
Tandem Diaphragm 
8400 GVW 
(28.5mm) 
(31 .75 cm) 
(7.45 cm) 
(30.48 x 6.35 cm) 
(28.5 mm) 
(24. 13 cm ) 


4 1102 
Torque Specifications 


Service Set· To Torques should be UAd when -mbling components. Service ln·Use Recheck Torques should be used for checking a pre-torqued item. 


,:··...::.,,.. 


Brakeline-to-Caliper Fitting Bolt (Cke,. Wag, Trk) ...•• •..... ....... .. .. .. . . 
Bleeaer' Screw (1/4 -·28) , . . · . .. ,--; ; ;~ 
.•• . .. : .. ·.::.; .• .. . . . .. . ......... 


Bleeder Screw (3/8 • 241 .. . ....• . ... .. . .. .. .• . • •. . .•....•. .. . . .. . •... 


Brake Suooort Plate Mounting Bolu/Nuts (J-20 Trk) .... . .. . .... .• ..... .. .. 


. Brake Support Plate Mounting Bolts/Nuts (Cke, Wag, J1 O'Trkl -:-: : . •... .. .... . 
Brake Support Plata Mounting Bolu/Nuts (CJ) .• •• • •• •••. ~ . • • ••• ••• • • • • : • . 
Cal iper Ancnor Bracket to Steering Knuckle (CJ) •.•••• • •••.. .. . •• ••.•.. . •. 


Master Cylinder Mounting Bolts/Nuts . .. ........... • ..• •• . .. • . •. . . . . . .... 


Mester Cv1inder·to-Power Unit Mounting Nuts .....•......• ..... . . . . ...... 


Power Brake Unit·to-Oash Mounting Bolts/ Nuts ...•• . ..... . ............... 


Brake Line- to-Caliper Fitting Bolt (CJ) ...... . ........ . . ...• . ..... . .. . ... 


Brake Line· to·Wheel Cylinder Fitting .. .. .. .• .. . .. . . .. .. .. .. .. . . ....•. . . 
Parking Brake Cable Clamp·to-Support Plate Bolts jS/16 • 18) . ........... . .. . 


Wheel Nuts (CJ) .••• . •.• • .•. ..• • .•• • • ...• . .........•..•. . .•. . .... .. 


Wheel Nuts (Cke, Wag, Tr kl .... . .. . . . . . .. . ..•. .. .... .. ... • .. . ..... . .. 


Wheel Nuts (8400 GVW Trkl ... . .• . ...... .. .. .. . .. .....• .. ........ .. 
Brake PeoaH o·Power Unit Push Rod Bolt / Nut . ..... .. .. .. . ... . • . ..... . .. 


Caliper Mounting Bolts (Cke, Wag, Trk) .............•.................. . 
Caliper Support Kev Retaining Screw (CJ) ........... . ... . .•.... . .. ..... 


Disc. Brake Shield Bolts (Cke, Wag, Trkl ............... . . . .. . . .. ...... . . 


Disc. Brake Shield Nuts (Cke, Wag, Trk) .. .. ... . . . ...... .. . .. . .. •.. . . . .. 


Wheel Bearing Outer Locknut (All) ....... ... ...... . .. . ... . ... ........ . 


Wheel Bearing Inner Locknut (Bearing Adjusted : 


USA (ft -lbs) 


Service 
In · Use 
Set · to 
Recheck 
Torque 
Torque 


160 in-lbs. 
120 • 200 in·lbs. 
45 in·lbs. 
40 • 50 in·lbs. 
90 in-lbs. 
40 • 140 in-lbs. 
50 
45. 55 
45 
35· 55 
33" 
30 ~ 35 
85 
75. 95 
30 
25 . 35 
25 
20 · 30 


22 
18 · 25 


25 
20· 30 


160 in-lbs. 
120 · 200 in·I bs. 


10 
8 · 12 


75 
65 · 90 


75 
65 . 80 


130 
110· 150 
35 
25· 40 
35 
30. 40 


15 
15- 18 
8 
5- 10 
35 
30 - 40 
50(mrn.) 


Metric (N·m) 


Service 
In · Use 
Set · to 
Recheck 
Torque 
Torqllf! 


18 
14 23 
5 
5 . 6 
10 
5 16 
68 
61 • 75 


61 
47. 75 
45 
41. 47 


115 
102 · 129 


41 
34 . 47 


34 
27 - 41 
30 
24 . 34 


34 
27. 41 


18 
14 
23 


14 
11 . 16 


102 
88. 122 


102 
88 . 108 


176 
149 . 203 


47 
34. 54 
47 
41 . 54 
20 
20 . 24 
11 
7. 14 


47 
41 . 54 
68 (min.) 


CJ .....• .... ... . .. . .. . • .. • , . .. . . • _,_.:.,_ •. .•.• :.~.!.:..:..:. :. Tighten to 50 ft·lbs. (68 N-m) and back ott 1 /3 turn while rotating wheel. 


...... 
"'C.~e. Waq, Trk ... · . · . ._ .. ·: ·.·'.:,:. : ·,:.: -~· .;.: : ~. : ·: .· . ·..;_· . . .. ·: .. ·:·: Tighten to SO ft-lbs. {68 N-ml, loosen and retiqhten to 35ft·fbs. 


- 
r· 
(47 N·m), then back off 1/3 turn · all while rotating \/\fheel. 
All'Torque values giwn in f-t-POunds 'and· ~...,.. with dry fits uni- otherwise specified. 
60647 
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HYDRA·ULIC SYSTEM 


GENERAL 


Brake Bleeding 
Brake Fluid 
Brake Auld Laval 
Combination Valve 
General 


Paga 
26-27 
26-20 
26-21 
26-26 
26-20 


The brake hydraulic system consists of the dual reser- 
voir master cylinder, combination valve, front disc 


brake calipers, rear drum brake wheel cylinders, and the 
connecting brake lines, hoses, and fittings (fig. 2G-8). 


The hydraulic system is a closed system and must 
remain free of contaminants in order to function prop- 


erly. When servicing the system, prevent the entry of 


contaminants by capping all lines and ports, and by 
avoiding the use of cleaning solvents that have a mineral 
oil base. 


CAUTION: Never use gasoline, kerosene, carbon tet- 
rachloride, paint thinner, alcohol, or any similar fluid 
containing mineral oil, to clean or lubricate hydraulic 


Hydraulic System Inspection 
Master Cylinder 
Spaclflcatlons 
Wheal Cylinder 


Paga 


2G-21 
2G-21 
2G-29 
2G-25 


s1Jsfe111 cn111pn11euts. These 11iateriuls 1eill cause swell- 


i 11f!. tleteriomtio11. ttl/ll pre11wture agi11g of rubber µarts. 


Use bmke .t7uirl 11r bmke clea11i11g solvent only. 


To determine if dirt, moisture. or mineral oil base 
fluids have contaminated the hydraulic fluid, drain off a 
sample and check for suspended particles, discoloration, 


or separation of the fluid into distinct layers. Layering 


indicates the presence of water or mineral oil. If system 


contamination should occur, drain and flush the entire 
brake hydraulic system with an approved brake fluid 
only. 


BRAKE FLUID 


When refilling or adding brake fluid to the hydraulic 
system, use Jeep Brake Fluid or equivalent grade 
marked SAE J1703 or DOT 3 only. Do not use any brake 


REAR 


·~r .... -- WHEEL 
MASTER 


REAR 
BRAKE 
HOSE 


-- -· 


CYLINDER 


FRONT BRAKE 
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70160 
: . ··--::..:,,; 
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fl uid that does not have these ).{rade markings. The use 
of nonapproved fl uids can result in low fluid levels, 


spongy pedal. fl uid aeration, brake fade. and deteriora- 


tion of brake system co mponents. 


CAUTION: Never refill or add used or reclaimed brake 
JZuid to the hydraulic system. 


BRAKE FLUID LEVEL 


The master cylinder fluid level should be checked at 


least four times a year or every 5,000 miles (8 046 kml. 


Ref er to the Maintenance Schedule for details. 
When refilling or adding fluid to the system, fill the 


master cylinder fl uid reservoirs to within 1/ 4 inch (6.35 


mmJ of each reservoir rim. This is the proper fluid level 


for all Jeep vehicles. 
When checking the fluid level, also inspect the rubber 


diaphragm seal on the cylinder cover for cracks, cuts, 


distortion, or any other condition that might allow air or 
foreign material to enter the master cylinder reservoirs. 


In addition, when the cover is removed for any reason. 
do not allow the seal to contact dirt, grease, or other 
foreign material which could be transferred to the fluid 
reservoirs. 


HYDRAULIC SYSTEM INSPECTION 


- · ... 
-. ;- 
;...:- -: -..;~ .~ 'i"' .-i 
"" 
. 


.. 
. ,Ll) Clean master c ylind~r _p.nd cylinder cover thor- 
oughTy before checking fluid leirel. - · - 
· 


(2) Check master cylinder cover' retaining sp~ing for 
proper tension and fit. Spring shoulci provide enough 


· tension on cover to maintain airtight-seal. 


(3) Remove cylinder cover anainspect cover and 


rubber diaphragm seal for cracks and distortion. 


( 4) Check master cylinder fill levei. 


( 5) Check for dirt and foreign . material in reser- 


voirs. If fluid contamination is suspected. drain fluid 


sample into clean glass container and test for con- 
tamination as evidenced by fluid layering. 


• (6) Inspect all fittings and brake lines for leakage, 


kinks. or other damage. 


!7) Inspect condition of front brake hoses. Replace 


hoses if cut. cracked, swollen, or leaking. 


f8) Check for e\·idence of fluid leakage at rear wheel 
cylinders and front calipers. Repair as necessary. 


MASTER CYLINDER 


A dual reservoir ;naster ·cyilnd;: is ~sed on all Jeep 


vehicles. The hydraulic system · for the- front brakes is 
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eompletel>· separate from the rear brakes. In the e\·ent 
of h.nlraulic brake failure in the front system, the rear 
hydraulic brakes will still operate. If a failure occurs in 
the rear brakes. the front brakes will still operate. 


The dual master cylinder has two outlet ports, two 


fluid reservoirs, and two hydraulic pistons which are 
operated in tandem by a single push rod. 


When the master cylinder fluid reservoirs are filled 
and the front and rear brake systems purged of air, 
there is a solid column of fluid on the forward side of 


both the primary and secondary pistons. 


During brake application, fluid is displaced by the 
master cylinder pistons into the front caliper and rear 


wheel cylinders to activate the brakes . . .\t brake release, 
fluid returns from the calipers and wheel cylinders to 


the master cylinder reservoirs. 


Cherokee, W agoneer and Truck models are equipped 


with a master cylinder designed to be compatible with 
the low drag disc brake calipers now used on these 


vehicles. This unit incorporates a quick take-up feature 


which means the master cylinder delivers a large vol- 


ume of brake fluid (at low pressure) to the wheel brakes 


upon initial brake application. This fluid quickly dis- 


places the retracted caliper and rear wheel cylinder pis- 
tons which position the brake linings in contact with the 


brake rotors and drums. 


Master Cylinder Service-All Models 


Removal 


(1) Disconnect brake lines at master cylinder. Cap 
or tape outlet ports in master cylinder and open ends of 
brake lines to prevent entry of dirt. 


(2) On models with nonpower brakes, disconnect 
master cylinder push rod at brake pedal. 


(3) Remove bolts or nuts attaching master cylinder 


to dash panel or power unit and remove master cylinder. 


Disassembly 


(ll Remove cover and diaphragm seal and drain 
fluid from master cylinder. ~fount master cylinder in 


vise. 


NOTE: On Cherokee. Wagoneer and Truck models: 


A. Remove reservoir using pry bar (fig. 2G-9J. 


B. Remove reservoir grommets. 
C. Remove retaining ring and quick take-up valve. 
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Fig. 26-9 
Removing Master Cylinder 
-Cherokaa-Wagonaar-Truci Models 
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(2) On models with nonpower brakes, remove boot 


(figs. 2G-10 and 2G-ll). 


(3) Push primary piston inward using wood dowel 


or push rod and remove snap ring from groove in master 


cylinder bore ·· ·;;.~ ";l":::•~-=-: .. ·"·c:- 
~~ · · ~--~ -,.. .- · · · ·- · ··- · 


&..!.,:i 
• 
• 
• • 
• 
,-~ 
• • 
... 
,., 
·- - 
... "'.....- ... 
.1' • • 


( 6) Remove piston seal and piston cups from sec- 
ondary piston only. It is not necessary to disassemble 
primary piston as piston is supplied as complete assem- 


bly in repair kit. 


(7) Clean and inspect master cylinder. Replace unit 


if bore is severely scored, corroded, or pitted, or if body 
is cracked, porous, or has sustained other damage. 
Check compensator and bypass ports in reservoirs. If 
plugged or dirty, open them using brake cleaning solvent 
and air pressure only. Never use wire to open ports as 
wire may create burr in port and push burr into cylinder 
bore. 


CAUTION: Clean the master cylinder with brake fluid 
or an approved brake cleaning solvent only. Ne'Ver use 


solvents containing mineral oil such as gasoline, kero- 


sene, alcohol, or carbon tetrachl.oride. Mineral ail is very 


harmful to· the rubber pis ton cups and seals. 


(8) Inspect tube seats in outlet ports. Replace seats 
only if cracked, scored, cocked in bore, or loose. If re- 
placement is necessary, remove seats as follows: 


(a) On Cherokee, Wagoneer and Truck models, 


thread 6-32 x 5/8 self-tapping screw into tube seat. Pry 
upward on screw using two screwdrivers to remove seat. 
Remove chips using brake cleaning solvent. 


(b) On CJ. models, enlarge hole in tube seats 
using 13/64 drill. Place flat washer on each outlet port 
and thread 1/ 4-20 x 314 screw into seat. Tighten screw 
until seat is loosened. Remove seat, screw, and washer. 
Remove chips using brake cleaning solvent and com- 
pressed al.r.- 
- 


. 
-~- _.. -~ 
• ; . 
.... .:. 
.. 
.. , .. ........ 


( 4) RemO:~e . prim'1ti;iy... a!ii. seco.ndar~j~ton asssm- .: ~ . 
.. 


-- -f .•• · 


blies from cylinder bore. Air pressure applied through 


compensator port in front reservoir will aid in removal 


-of sepmdary .Pi~.ro:n-as·sembJ:;r:~- .. -:-_- ~- -:- .. ~-=:::-_ · 


(5) On CJ models, remove push rod from primary 


piston as follows: 


(al Clamp push rod in vise with brake pedal 


eyelet facing downward and rear face of primary piston 
positioned just above vise jaws. 


(b) Pry piston off push rod using suitable tool 


inserted between piston and vise. 


lcl Remove rubber insert from primary piston 


and discard insert. It is not reusable. 
. .. , .... .. . 
. . 
~ 


Assembly 


· . · ::-:-U1 Iil&talL~epfacement tube seats (if removed} us- 
ing spare tube fitting nuts to press seats into place. Do 
not allow seats to become cocked during installation. Be 


sure seats are bottomed. Remove tube fitting nuts and 


check for burrs or chips. Remove burrs or chips. Rinse 
master cylinder in brake cleaning solvent and blow out 
all passages with compressed air. 


(2) Install piston cups on secondary piston. Piston 
cup installed in groove at end of piston should have lip 


facing away from piston. Install next cup so lip faces 
piston (figs. 2G-10 and 2G-ll). 


(3) Install seal protector, piston seal, spring re- 
CAUTION: The rubber insert which retains the push 
tainer, and return spring on secondary piston (figs. 2G- 


rod in the primary piston on CJ models will be damaged;.: 
10 .and 2G-11). -fostall piston seal so lip faces interior oi 


_i,yhgn t.f!.e pi.stpn.J..s..r~m· Q'll..r;d jj2m .tiJ&_IJUSh_r_od. [)9 not_ 
.. m.aster_ cylinder....bore- when -assembly-is.-installed. Be- 


attempj to~e,itJ~ tf}_~s ... j7J.ser.~;;-.d.~ r-!'Elacemen lj.J.!§gj..~j,., ._ a.uz:.e .re.turn SP.ring_ s.eats . against retainer a.nd thatc re-- 


:-.-·-6.ftd.nstalled·-at ~a.e~7-:-- : •.. . - :-_ .;;::.-:;-~~~:!C:».--.c;_ taimn:!f!o~ted)~sfgflig,siJ~istQ~·:seaf. 
• · --#-,:-... .... 
~ · 


-:"' ... _. 
•.>#~ 
.,.. ... ...., . _....,Hlll111r;.,._.,.,.a.~·1•·,,.,,.._ ~··~ """~"'~ 
- ~ .. <ilf!'.;pt,..., 
'f~i(..~ 
..,_ 
..... . 
~ 
... ..,... 
j 
•• 
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Fig. 26-1 O Master Cylinder-CJ Models 


( 4) Lubricate master cylinder bore and secondary 
piston seal and cups with clean brake fluid and install 
secondary piston assembly in cylinder bore. 


(5) Lubricate seals on primary piston assembly 


with clean brake fluid and install assembly in master 


cyiinder bore. 


. (6)_Qn Cherolsee.JVagoneer, and Truck models: 


. (a) · Press prim~zy piston inward using:~oo(fdo­ 
wel and install snap ring in groove of master cylinder 
bore. 
· "'· -· 


(b) Install quick take-up valve and secure with 
retaining ring. Be sure retaining ring is properly seated 


in master cylinder body groove. 


(c) Install new reservoir grommets in mas1.(:J' 


cylinder body. Be sure grommets are properly seat.cd. 


(d) Lay reservoir on flat, hard surface (fig. 2G- 
12). Press master cylinder onto reservoir using rockinp; 
motion. 
· 
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Fig. 2G-12 
Installing Master Cylinder Reservolr- 
Cherokaa-Wagoneer-Truck Models 


(7) On CJ models, press primary piston inward us- 


ing· push rod and install snap ring in groove of master 
cylinder bore. Then continue pressing push rod into 


primary piston until rod is seated in rubber insert. 


(8) On models with nonpower brakes, instalf boot. 


(9) Install replacement diaphragm seal on master 
cylinder cover. 


(10) Remove master cylinder from vise. 


Installation 


(1) Position master cylinder on dash panel or power 
unit and install attaching nuts and washers. Tighten 
nuts to 30 foot-pounds (41 N•m) torque. __ 


(2) Connect brake lines to master cyrlnder. 


· (3) Fill master cylinder reservoirs to within 1/4 
inch (6.35 mm) of rim with Jeep Brake Fluid or equiva- 
lent grade marked SAE J-1703 or DOT -3-:-- 
- · · 


( 4) Install cover and diaphragm se.al. - ·· · 


(5) On models with nonpower brakes, connect push 


rod to brake pedal. 


(6) Bleed entire brake system as outlined under 
Brake Bleeding. 


WHEEL CYLINDER 


The rear drum brake wheel cylinder consists of a cast 


iron housing with a piston bore machined in it. Two 


opposed pistons, rubber piston cups, and a compression 


spring with integral cup expanders are contained within 
the piston bore (fig. 2G-13). Rubber dust boots are in- 
stalled at each end of the cylinder to prevent entry of 


dirt and water. Each cylinder is equipped with a bleeder 


screw to facilitate brake bleeding. 


The compression spring is used to hold the"·piston cups 


tightly against the pistons and the integral cup expan- 


. -- 
.• ders hold the piston cups tightly agains~tha walls of the 
piston bore. The expanders prevent air from being 
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drawn past the cups and into the hydraulic system when 


the brakes are released. 


Removal 


(1) Remove wheels, brakedrums, and brakeshoes. 
Refer to Drum Brake Section for procedure. 


(2) Disconnect brake line at wheel cylinder. Do not 
bend line away from cylinder. When cylinder is re- 
moved, line will separate from cylinder easily. 


(3) Remove cylinder-to-support plate bolts and re- 


move cylinder. 


Overhaul 


(1) Remove brakeshoe links and dust boots. 


(2) Push pistons, piston cups, and compression 


spring and expanders out of piston bore. Discard piston · 


cups, they are not reusable. 


(3) Clean all cylinder components using brake 
cleaning solvent or brake fluid only. 


CJ MODELS 


COMPRESSION 
LINK 
SPRING ANO 
\ 
~ 


~~~~~ER 
EXPAN\OERS 
' 
~p 


~ 
OUST 
\ ~ 
· P\~ 
~ 
BOOT 
D 
PISTON 
~G \ 
PISTON cue 
~ 
WHEEL 
CYLINDER 


CHEROKEE,WAGONEER 
TRUCK MODELS 


Ag. 26-13 
WbHI Cylinder 


80398 


Zli-Zo 
BRAKES 


CAUTION: Do not cleun bmke purt:; with sulve11t:; rn11- 


taini1111 111iueml oil such a:; ua.~oli11e . carbon tetruchlu- 


n~de .• kerr1seue. alcolwl. paint Oti.t.nier or. s_ir~1ifo. r JZuids. 


.'vliuernl oil causes swelliug. deteriomtion. and pre- 
mature auiug of all rubber µarts l.n the hydraulic sy:;- 


te1n. Use clean brake fluid or an approved brake 
<.:Leaning .wilvent only. 


(4) Inspect wheel cylinder and pistons. Replace cyl- 


inder if bore or pistons are scored, corroded, rusted, 
pitted, worn, or cracked. If bore or pistons are only 


discolored, or stained, polish bore or pistons lightly us- 
ing crocus cloth only. Do not polish cylinder bore in 


lengthwise direction, polish by rotating cylinder around 


crocus cloth supported on fingers. 


CAUTION: Do not hone the wheel cylinders at any 
time or for any rea:wn. 


(5) Inspect bleeder screw and screw threads in cyl- 


inder. Screw must turn freely. Replace screw if dam- 
aged or replace cylinder if cylinder threads are 
damaged. 


(6) Inspect compression spring and integral expan- 
ders. Replace spring if broken, distorted, lacks tension, 
or if expanders are damaged in any way. 
(7) Inspect rubber dust boots. Replace boots if cut, 


torn, cracked, distorted. 
(8) If cylinder bore or pistons were polished, clean 


them using brake fluid or brake cleaning solvent and dry 
using compressed air: 


(9) Lubricate cylinder bore and all cylinder internal 
components with new brake fluid. Do not lubricate dust 
boots. Install them dry only. 


(10) Position replacement piston cups on com- 
pression ex-panders and install-assembffid paris-.-in cy+in-:- 


der pore. Be sure expand~s ~e se-atedJ :QfP,iston ~!-',-= 


"and that cups are installed with lips facing one another 
· :-- 


-.<: __ and "toward interior of cylinder bore. 


COMBINATION VALVE 


A three-function combination rnlve is used on all Jeep 


models. The valve consists of a one-piece housing con- 
taining a front brake metering valve, a pressure differ- 
ential warning valve, and a rear brake proportioning 


valve. The combination valve also serves as the junction 


block for the front brakes. 
Two different combination valves are used. Some 
models may be equipped with the type-W valve (fig. 2G- 
14), while other models may be equipped with the type- 


D valve (fig. 2G-15). Although the two valve types differ 
in external appearance and in internal component de- 


sign, valve function and operation is the same for both. 


Combination valve location is the same for all models. 
The valve is mounted on the inner side of the left frame 
rail adjacent to the transmission (fig. 2G-16). 
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I DIFFERENTIAL I 
(11) Install pistons in cylinder bore. Be sure pistons 


--are-installed- with flat sides -facing interior of bore. 
METERING VALVE I 
WARNING 
I 
PROPORTIONER 


·· - (12r msfall dust boots. 


Installation 


(1) Clean wheel cylinder mounting surface of sup- 


port plate. 


(2) Clean brake line fitting and threads. 


(3) Start brake line fitting into cylinder. Do not 


tighten fitting completely. 


(4) Position cylinder on support plate and install 


cylinder mounting bolts. Tighten bolts to 18 foot-pounds 


1-:VAt;;VE SWITCH- ~ - 
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I 
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(5) Insert brakeshoe connecting links through dust 
VALVE 
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_. 
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· 
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Fig. 26-16 
Combination Valve Location (Type-D Valve Shown! 


Combination Valve Operation 


The front brake metering valve assists in providing 
balanced front-to-rear braking. To accomplish this, the 
metering valve holds off (delays) full hydraulic fluid 
pressure to the front disc brakes until the rear drum 
brakes overcome return spring tension. and the linings 
contact the drums. 


When the brakes are not applied, the metering valve 
permits the free flow of brake fluid. This feature allows 


the fluid to expand and contract with changes in 


temperature. 


~ 
- 
- •• • 
·:- 
• • 
,# 


i 1__ 
._When bleeding the front disc brakes, the metering 


valve stem must be held . ~ut :using fuoL~.;26869 on type- 
W valves or tool J-23709 on . type-D valves. Refer to 
Brake Bleeding·for specific.details regarding tool use. 


':I 
-· · 
. 
.. 
_.. 


The pressure differential warning valve activates the 
brake warning lamp if a pressure loss in the front or 


rear hydraulic system should ever occur~ This feature is 


provided as a method for alerting the driver if such a 


system malfunction ever occurs. 


The valve consists of a valve piston, and piunger-type 


switch. If a : pressure loss in either system occurs, a 


pressure differential of 70 to 300 psi (483 to 2 068 kPa) 
will cause the piston to shuttle toward the low pressure 


side of the valve. As the piston moves, ramps on the 
piston force the switch contact plunger upward closing 


the switch contacts. This action completes the ~i ectrical 


circuit between the switch and brake warnm~ lamp 


causing the light to illuminate. Unless the lock cylinder 


- 
is turned to the Off position, the w·arning light will 


·-~"remain illu"iriin.ated u'hti1 tHe" ea use ·of.'l1lt...'fffidfunction· is 


. corrected-and the valve recentered~ . ;;_. ·.- :.~:..,.....~~ . . 
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NOTE: The type D and W combination valves are hy- 
draulic selj:reset types which do not require manual 
recentering. 


The rear brake proportioning valve provides balanced 


front-to-rear braking action during high pedal pressure 
stops. During light pedal pressure application, the pro- 


portioner does not operate. Brake fluid normally flows 
through the proportioner valve and into the rear brake 
wheel cylinders. Spring pressure on the valve piston 
holds it against the piston stop plate for normal brake 
pressures. 


Combination Valve Service 


The combination valve is not repairable. If any section 
of the valve is found defective, the entire valve assembly 


must be replaced. 


BRAKE BLEEDING 


General 


The brake hydraulic system must be purged of air 
whenever a line has been disconnected or· if air has 
entered the system. 


Irr most cases, it will be necessary to bleed only that 
portion of the hydraulic system (front or rear) being 
serviced. However, if a firm brake. pedaL cannot be· ob- 


tained, or if diagnosis indicates the need,. the entire 


system- must be bled. 


Brake bleeding. can be performed manually or with 
pressure equipment. Bleeder screws are provided at the 
calipers and wheel cylinders to simplify the bleeding 
procedure. 


Manual Bleeding Procedure 


(1) Remove all accumulated dirt from master cylin- 
der and cover. 


(2) Remove master cyiinder cover. 


(3) Fill master cylinder if required and install 


cover. 


(4) On vehicies equipped with type-W combination 


valve. remove dust cover from metering valve stem and 


install tool J-26869 on stem to hold valve open (fig. 2G- 


17). 


(5) On vehicles equipped with type-0 combination 


valve, loosen valve front mounting bolt and 
i nser ·~ 


slotted end of tool J-23709 under bolt. Push metering 


valve stem inward (using tool) to hold valve open and 


tighten.mounting bolt to secure tool (fig. 2G-18). 


· ·~·':""-' 
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Fig. 26-17 
Metering Valve Tool lnstallatlon 


Type-W Combination Valve 


Fig. 26-18 
Metering Valve Tool lnstallatlo& 
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(6) Bleed brake system in following sequence: 


(a) right rear wheel 


(b) left rear wheel 


(c ) right front wheel 


(d) left front wheel 


( e) master cylinder brake line connections 


70570 


NOTE: Correct bleeding procedure is as follows: Place 


wrench on bleeder screw. Install rubber hose on screw 


with f ree end.of hose submerged in a transparent.con- 


tainer. :pa:rtially filled with clean brakej luid. Operr bleed- 


er 8crew J/4 turn. Have helper depress brake pedal. 
Cwse bleeder screw before pedal reaches end of travel. 


Have helper pump up pedal each time bleeder screw is 


CAUTION: Do not allo1v the supply of jluid in the 


Jll·aster cylinder to become e-xhausted. Check the JZuid 


l~·uelfrequently while bleeding and refill as req!tired. Do 
11ot bleed two wheel~ at 1i time and do not bleed the 


:;yste11t with the front calipers or rear drums not in 
place. 


(7) Remove master cylinder cover and refill as re- 


quired. Fill reservoir to within 1/4 inch (6.35 mm) of 


reservoir rim. Install cover. Make sure cover retainer is 


in place. 


(8) Remove metering valve tool. 


(9) Test brake operation before moving vehicle. 


Pressure Bleeding Procedure 


(1) Remove all accumulated dirt from master cylin- 
der and cover. 


(2) Remove cover and rubber diaphragm seal. Place 


cover on work bench or on lint-free cloth. Do not allow 
diaphragm seal to contact dirt or foreign material. 


(3) Fill master cylinder if required. 


( 4) Install brake bleeder adapter cover on master 


cylinder (figs. 2G-19 and 2G-20). 


- 
... . --.I 


·~ - 
~ · 


closedrffl ensure a.good surge-offluid:whrm-the-screwis· 
~:.::·· ·-. ·-- - 


. - 


4 


· • -reopened. 'Repeatvhleedinrrprocess-i.en:ti/:C-jlwi'tt comes _pu;tr·- . =---- _":;.. 


: :. 
~, iri ,<J.¥J.~cim. wiiJJ.iiU,etlie.-iiresirrtcePt.ai?bub./i.les:. • .._.; ~21tlt- 


. •· 


... 
l 
., 


J-26819 


BLEED OFF 
VALVE 


BRAKES 
26-29 


(5l Connect hose from pressure bleeder to fitting on 
adapter and open pressure bleeder release valve. 


(6) On vehicles with type-W combination valve, re- 
move dust cover from metering valve stem and install 
tool J-26869 on stem to hold valve open (fig. 2G-17). 


(7) On vehicles equipped with type-D combination 
valve, loosen valve front mounting bolt and insert 
slotted end of tool J-23709 under bolt. Push metering 
valve stem inward (using tool) to hold valve open and 
tighten mounting bolt to secure tool (fig. 2G-18). 


(8) Bleed brake system in following sequence: 


(a) right rear wheel 


(b) left rear wheel 


(c) right front wheel 


(d) left front wheel 


(e) master cylinder brake line connections 


NOTE: When using pressure equipment, the bleeding 
pmcedure is the same a.c; outlined in the Manual Bleed- 


i11g Procedure except that a helper is not required to 
apply the brake pedal. The pressure bleeder develops 


e?tough 
.~ystenl pressure to permit bleeding urithout the 


use of the brake pedal. 


(9) When system has been purged of all air, turn off 
pressure bleeder and close bleeder fluid release valve. 


(10) Disconnect pressure bleeder hose at adapter fit- 
ting and remove master cylinder cover adapter. 


(11) Refill master cylinder reservoirs to within 1/ 4 
"":r=·· ,.-__ ) nch (6.35 mm) of reservoir rims. 


.. . ;.r.~ .-- 
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- Fig. 26-20 
Pressure Slaader Adapter lnstaJlatlon-- ~ 


- 
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(12) Install cover and rubber diaphragm seal.. Make 


. sure cover retainer is in place . 


(13) On vehicles equipped with type-W combination 


--valve, remove tool J-26869 from metering valve stem 


'and install dust cover-. On vehicles equipped with type-D 


combination valve, loosen valve front mounting bolt, 
remove tool J-23709, and retighten mounting bolt. 


( 14 l Test brake operation before moving vehicle. 


SPECIFICATIONS 


General Specifications 


Brake Fluid - . . . -..... . .... _ .. ....... Use Jeeo brake f luid or 
equivalent marked DOT 3 
or SAE -J-1703 only . 


Brake Fluid Level ..... . .. . ... . .. . Fill master cylinder reservoirs 


... - 


to within 1/4 inch 


(6.35 mml of reservoir rims. 
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Brake Size and Application Chart 


.. 
--- 
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-~ 
.. 
' • '· Front Brakes 
Rear Brakes 
- 
Master Cylind•r 
Power Brake 


·- 
Mod•I 
-· Bor.rOiarnet., 
Brake Size 
Calip., -Piston 
Brake Size 
Wheel Cyl. 
Unit Type 
- 
- 
And Type 
Oiam•ter 
And Type 
Diameter 


2.6 
10 x 1.75 Orum 
.875 
8.00 
CJ 
1.00 
11.7 Disc. 
Single Piston 
Single Diaphragm 
(25.4 mm} 
(29.7 cm) 
(6.60cm) 
(25.4 x 4.44 cm) 
(22.2 mm) 
(20.3 cm) 


12.0 Disc. 
2.937 
11 x 2 Drum 
.937 
9 1/ 2 
Cherokee 
1.125 
Single Piston 
Single Diaphragm 
Wagoneer 
(28.5 mml 
(30.48 cm) 
(7.45 cm) 
(27.94 x 5.08 cm) 
(23.79 mm} 
(24.13 cml 


1.125 
12.0 Disc. 
2.937 
11 x 2 Drum 
.937 
9 112 


J-10Truck 
(28.5 mm) 
(30.48 cm) 
Single Piston 
(27.94 x 5.08 cm) 
(23.79 mm) 
Single Diaphragm 


(7.45cm) 
(24.13 cm) 


12.5 Disc. 
2.937 
12 x 2.5 Drum 
1.125 
9 1/2 
J-20 Truck 
1.125 
Single Piston 
Tandem Diaphragm 
6800 GVW 
(28.5 mm) 
(31.75 cm) 
(7.45 cm) 
(30.48 x 6.35 cm) 
(28.5 mm) 
(24.13 cm) 


J-20 Truck 
1.125 
12.5 Disc. 
2.937 
12 x 2.5 Drum 
1.125 
9 1/2 


7600 GVW 
(28.5 mm) 
(31 .75 cm) 
Single Piston 
(30.48 x 6.35 cm) 
(28.5 mm) 
Tandem Diaphragm 
(7.45cm) 
(24.13cm) 


1.125 
12.5 Disc. 
2.937 
12 x 2.5 Drum 
1. 125 
9 1/2 
J-20 Truck 
Single Piston 
Tandem Diaphragm 
8400 GVW 
128.5 mm) 
(31 .75 cm) 
(7.45 cm) 
(30.48 x 6.35 cm) 
(28.5 mm) 
(24.1 3 cm) 
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Torque Specifications 


·Service Set-To Torques should be used when ..-nblinQ components. Service In-Use Recheck Torques should be used for checkinQ a pre-torqued item. 


- 
·- 
-'<,...~ . - 
... .,.-r• 
. : 
~ ._. 
• 
• 
•• 
'"' 
'°::;'1..: ·:- ~y·\_- 
I 
~ .. 
. ~ 


_Brak_eHITe-}~~liper Fitting_!Joi t ( .~e~ Wag, Trk) -. ·; ... . ... . ;-; ~ . • ... ... . ~ ._ •• .. 
Bleeder Screw (f't.4,. 28) .. . .. : .. '" ;.':: .. . . .• . .. ...•.• . , ,. . ,.. :".:.-:-:~ .-. ... - .. 


Bleeder Screw (3/8 • 24) . . . . . .. _,; • ~J. ~ • 
• 
• 
• • 
• ••• 
• •• · -.;..- 
.:.~ ."' :'!-.' .-... ..... ; ... . 


Brake Support Plate Mounting Bolts/Nuts (J-20 Trk) .. . ..... . . . ........ . . . . 


Brake Support Plate Mounting Bolts/Nuts (Cke, Wag, J1 O Trk) ..... . . . . .. . .. . 


-Brake Support Plate Mounting Bolts/Nuu·(CJ) . . .. .. ... . ... . . ·: .. --:-. .... --:-:-. -. 


Caliper Anchor Biai:keno St8'ring Knuckle 


0(CJl .•.. . . ·.• . . '. ". · .. . . -. • . '. . .. : . .. 


Master Cylinder Mounting 8olts/N1.1ts . . .... . ... ..... ....• .. . • .•... .. . ... . 


Master Cylinder-to-Power Unit Mounting Nuts . .. .. . .... . .... . . . ......... . 


Power Brake Unit·to-Oash Mounting Bolts/Nuts .. . ... ... . . ...... . . . .. . ... . 


Brake Line-to-Caliper Fitting Bolt (CJ) .. .. .. . . . .. . . .. ... . . ......•...... . 


Brake Line-to-Wheel Cylinder Fitting . . . . .. . .... . .... ...... .. .• ...... . .. 


Parking Brake Cable Clamp-to-Support Plate Bolts (5/ 16 · 18) .. . .. . ......•... 


Wheel Nuts (CJ) ... . ....... . .. . . .. •. . .... ....... ..... .. . ..... . . .... 


Wheel Nuts (Cke, W99, Trk) ..... . . : . .. . . . . . .. .. .... .. .. .... ... . . . . . . . 


Wheel Nuts (8400 GVW Trk) 
. .. .. .. .. . .... . ....... . . . ......... .. .. . . 
Brake Pedal-to-Power Unit Pusn Rod Bolt/Nut . . .. . .. . . .. . .... .. .•.. .. . . . 
Caliper Mounting Bolts (Cke, Wag, Trkl .• . . ... .. .. .... . . .. . . . •. . . .. . . .. . 


Caliper Support Kev Retaining Screw (CJ) ...... .. .. . . .... .. ..... . ..... . 


Disc. Brake Shield Bolts (Cke, Wag, Trkl ... . .. ... ....• . .....•.. . .. . ..... 


Disc. ·Brake Shield.Nuts (Cke. Wag, Ti1d . ....... · ... "'.' . . . . . . ..... . . . ..... . 
Wheel Bearing Outer Locknut (All) .. . ... ... .. ... .. .•.. . .. .. .. . ...... . . 


Wheel Bearing Inner Locknut (Bearing Adjuster )": 


USA (ft-lbs} 


Service 
In · Use 
Set · to 
Recheck 
Torque 
Torque 


160 in·lbs. 
120 • 200 in·lbs. 


45 in-lbs. 
40 · 50 in-lbs. 
90 in·lbs. 
40 • 1401n·lbs. 
50 
45. 55 
45 
35· 55 


·-33 
30-; 3!) 


85 
75- 95 
30 
25 - 35 


25 
20 · 30 
22 
18 . 25 


25 
20 . 30 


160 in-lbs. 
120 - 200 in·lbs. 
10 
8- 12 


75 
65. 90 
75 
65- 80 


130 
110 - 150 
35 
25 - 40 


35 
30 - 40 


15 
15 - 18 


8 
5 . 10 
35 
:30 . 40 
SO(mir.. ) 


Metric (N·m) 


Service 
In· Use 
Set · to 
Recheck 
Torque 
Torque 


18. 
14. 23 
5 
5 . 6 


10 
5·16 
68 
61 • 75 


61 
47. 75 
45 
41 - 47 
115 
102- 129 
41 
34. 47 
34 
27 - 41. 
30 
24- 34 
34 
27 - 41 


18 
14 . 23 


14 
11 • 16 


102 
88 . 122 
102 
88. 108 
176 
149 - 203 
47 
34. 54 
47 
41 - 54 


20 
20- 24 
11 
7 - 14 
47 
41 . 54 
68 (min. ) 


CJ . ..... . .. . .......... . . ; .. . . . . ... . . ... .....•. . .. . .. Tighten to 50 ft-lbs. (68 N·m) and back off 1 /6 turn while rotating wheel. 


__ _ c~. Wag, -~rk _ 
. ·.:_·_·_·_· _. _. _ .. . . .. . ~ : - · 
. : .~ ._. _·.:..:, ...... ·.:.:..:~ 
. _Tig'!t_~_to. ~0 ft-lbs. (68 N·ml and .back off 1/6 turn while rotating wheel. 


All. Torque values_ajyeri in foot-pounds ind nawton-ma~ft l:r.dry.ffta-unl-.ath-ise specified,,: 
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POWER BRAKE UNITS 


GENERAL 


General 
Power Unit Diagnosis 
Power Unit Installation 


Page 


26-31 
26-33 
26-33 


Three power units are used on Jeep vehicles. An 8-inch 
single diaphragm unit is used on CJ models (fig. 2G-21) . 
. -\. 9-112 single diaphragm unit is used on Cherokee, 
Wagoneer and J-10 Truck models (fig. 2G:..22) and a 9-112 
tandem diaphragm unit is used on J-20 Truck models. 


Ag. 26-21 
Power Brake Unit and Bellcrank-CJ Models 


The power units consist of a two-piece outer shell 
containing the single or dual diaphragms, air inlet valve, 
air filter, control valve, power piston, reaction plate and 
master cylinder push rod, and vacuum check valve (figs . . 


2G-23 and 2G-24). 


Power Unit Operation 


The power unit utilizes a combination of engine vac- 


uum and atmospheric pressure to increase brake apply 
force without increasing brake pedal efforts. 


.. , _ ., . , In-the- 
n~utral (nonapplied) position •.. a- .v.acuum: is 


.•• '" ,...,., . · . present. within. the chamber formed by the two halves of 


"t_ht_o_µt~r sh~l1 : and. o~~qoth sides .of th_e- power piston J:Ild ' 
diaphragm. 


Power Unit Removal 
Power Unit Sarvica 
Specifications 


Ag. 26-22 
Power Brake Unit 
Charokaa-Wagoneer-Truck Models 


Page 
26-33 
26-33 
26-33 
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As the brake pedal is pressed, the brake pedal push 
rod moves the air inlet valve away· from the control 
valve (figs. 2G-23 and 2G-24). The .control valve then 
follows the air inlet valve until the control valve con- 
tacts the raised seat on the power piston. When contact 
occurs, vacuum to the chamber space at the right side of 


the power piston is shut off. 
At vacuum shut off, air under an atmospheric pres- 


sure of 14.7 psi (101.3 kPa), then flows into the right side 
of the chamber through the air filter. Since a vacuum 
still exists in the left side of the chamber, the force of air 
at atmospheric pressure on the right side of the power 


piston forces the piston and master cylinder push rod to 


the left applying the brakes. 


When the brake pedal is released, the control valve 
returns to its seat against the air inlet valve shutting_oif 


the supply of air under atmospheric pressure .. -\.t this 
point, engine vacuum coming through the vacuum check 


valve again enters the right side of the chamber past the 
power piston. 
In operation, the single and tandem diaphragm units 
function in exactly the same manner with one exception. 


26-32 
BRAKES 


MASTER 
CYLINDER 
1 


OUTER SHELL 


Rg. 26-23 Single Dlapllngm Power Unlt-Typlcal 


BRAKE 
PEDAL 
PUSH ROD 
~~~~~~~~cci 


f !'-"" ~ 
. ~· 
·~ c.· 
- -··-· - 
·-...::. 
. .....,--~ 


... ~ 
... _. .. ...,,,.. 
. 
·~~-- - 
~ -•~".1:"~l 
-~.;,..- 
... r 


;;t"": . ·-;;:::~ 


· ~·~·~ 


. ~: 
-.. : 


~ ....... -·---' . 
. ' 
.' :-r:;-::;r-v, 
~.,. . ;r:" .· - .i;:;;,:.:-r.;r ~ -- -;-;- .. 


Rq: 2~2'4'-iamftllr DliiJlfr'llgnf Pilwlt' tJlfll-1'jJ&r - 
"'~ °"·-- · ~ • 
~ 
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The tandem unit utilizes two chambers on the right side 
of the power-piston to develop ·atµiospheric air pressure 
on the power piston. 
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(4) On CJ models, remove nuts and bolts attaching 
power unit bellcrank to dash panel and remove power 
unit and bellcrank as assembly. 


- ·POWER UNIT SERVICE 


(5) On Cherokee, Wagoneer and Truck models, re- 
move nuts and washers attaching power unit to dash 
panel and remove power unit. 


-- 


~- 


- 


.. 
·.~ 


':".""i" 


All po~er units are serviced as assemblies only. If 
diagnosis indicates that an internal malfunction has 
occured within a power unit, replace the unit as an 
assembly. Do not attempt to repair the unit. 
All power units have a single master cylinder push 
rod of a preset, nonadjustable length. When replacing a 
power unit, use the push rod supplied with the replace- 
ment power unit only. This push rod has been correctly 
l:!auged to the replacement unit. 


POWER UNIT DIAGNOSIS 


Power unit malfunction should be diagnosed using 
Brake Diagnosis Guide B and the Power Unit and Ser- 
vice Diagnosis Charts. When diagnosing suspected power 
unit malfunctions, always perform the preliminary di- 
agnosis procedures outlined in Brake Diagnosis Guide A 
first. This is an important step·in avoiding inaccurate 
diagnosis and ineffective repair. 


POWER UNIT REMOVAL 


(1) Disconnect power unit push rod at brake pedal. 
Discard bolt and nut attaching rod to pedal. 
(2) DisconneCt vacuum at power unit check valve. 


(3) Remove nuts and washers attaching master cyl,.. 
inder to power unit and move master cylinder aside. Do 
not· disconnect brake lines at:master cylinder~ 
,-:-f:- - 


NOTE: Ifthepowerunitis to bereplacedon CJ models, 
remove the bellcrank from the original power unit, lub- 


. ricate the bellcrank ]Ji,vot ]Ji,ns with chassis lubricant, 
and transfer the bellcrank to the replacement unit. 


POWER UNIT INSTALLATION 


(1) On Cherokee, Wagoneer and Truck models, 
mount power unit on dash panel and install attaching 
washers and nuts. Tighten nuts to 35 foot-pounds (47 
N•m) torque. 
(2) On CJ models, mount assembled power- unit and 
bellcrank on dash panel. Install bellcrank-to-dash panel 
attaching bolts and nuts. Tighten.bolts to 35 foot-pounds 


(47 N•m) torque. 
(3) Connect vacuum hose to power unit check valve. 
(4) Position master cylinder on power unit and in-- 


stall cylinder attaching washers and nuts. Tighten nuts 
to 30 foot-pounds (41 N•m) torque. 
(5) Align power unit push rod and brake pedal and 
install · replacement pedal attaching bolt and nut. 


Tighten.bolt and nut to 35 foot-pounds (47 N•m) torque. 


- 
~, SPECIRCATIONS. 
Brake Size and Application: Chart 


·-· . 


;;a - . '. 
...,..,. 
.. 
'!".' 


~·J _ ~ 
_ 
... , . 
Front Brakes 
Rear Brakas 


Model 
Master Cylinder· 
Po- Brake 
Bore Diameter 
Brake Size 
Caliper Piston 
Brake Size 
Wheel Cyl • 
Unit Type 
·-. 
.. L 
.. Ai'ld 'flt pit - - ·- Diameter" 
.. 
·- 
And Type· ·-- 
Diameter 
... .... 
.. 


1.00 
11:7 Oise ... · 
2.6 
·10 x r .75 Orum· 
.875 


: 
: 
B.00 
CJ 
(25.4 mm) 
(29.7 cm) 
Single Piston 
(25.4 x 4.44 cm) 
(22.2 mm) 
Single Diaphragm 
(6.60cm) 
(20.3 cm) 


Cherokee 
1.125 
12.0 Oise. 
2.937 
11 x 2 Orum 
.937 
9 1/2 


Wagoneer 
(28.5 mm) 
(30.48cm) 
Single Piston 
(27.94 x 5.08 cm) 
(23.79 mm) 
Single Diaphragm 
(7.45cml 
(24. 13 cml 


1.125 
12.0 Oise. 
2.937 
11 x 2 Orum 
.937 
9 1/2 
J-10 Truck 
(28.5 mm) 
(30.48 cm) 
Single Piston 
(27.94 x 5.08 cm) 
(23.79 mm) 
Single Diaphragm 
(7.45 cm) 
(24.13 cm) 


J·20 Truck 
1. 125 
12.5 Disc. 
2.937 
12 x 2.5 Drum 
1.125 
9 1/2 


6800 GVVL .. 
(28.5 mm ) 
(31.75 cm) 
Single Piston 
(30.48 x 6.35 cm) 
(28.5 mm) 
Tandem Diaphragm 
·.- 
.. 
(7.45cm) 
(24.13cm) 


• ·20 Truck 
1. 125 
12.5 Oise • 
2937 
12 x 2.5 Orum 
1.1,5 
9 1/2 


7600 GVW 
(28.5 mm) 
(31.75cm) 
Single Piston 
(30.48 x 6.35 cm) 
(28.5 mm) 
Tandem Diaphragm 
(7.45cml 
(24.13 cml 


.. 


.,,. 2937 
v _ :J .. 2Q.Truck · ,,. .,_ 
• · 1. ·H25'- ~ .-- , .... 
·· 125 Disc. · 
12 x 25 Orum 
1.125 
9 1/1: 


...,.. Single Piston . 
' 
Tandem Oiaptiragm 
~ - .. 8400 GVW. ··-: N° '.·::- 
t~S.:iriQ!h.7. · - 
; ~·:;:{31~75 cm) - ~;- 
(3.0.4~ x 6.35 cml 
(28.5 mm) 
~ 
,...,. 
~- ...... .-"'!"'- • <!", :Ot7' - .-...... 
·~-~ i'. 
.- . ~ 
... !.~- . 
-~ 
~.+ l7_.45 cm) · · · 
- .. 
(24.13 cm) 
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26-34 
BRAKES 


Torque Specifications 


ServiCaSet-ToT orques 7 hould be u; ed when assembling components. Service ln-U511 Recheck Torques should be used for checking a pre-torqued item. 


USA (ft ·lbs ) 
Metric (N-ml 


Service 
In· USll 
Service 
In· US8 
Set· to 
Recheck 
Sat · to 
Recneck 
Torque 
Torque 
Torque 
Torque 


Brakeline-10-Caliper Fitting Bo!t (Cke, Wag, Trk) . . . .. . . . ..... .. . ...... .. . . 
160 in-lbs. 
120 • 200 in·lbs. 
18 
14. 23 
Blee<1er Screw ( 1 /4 · 281 . ........ . . . . ... .... .. .. .... . ..... ...... .... . 
45 in-lbs. 
40 ·SO in·lbs. 
5 
5·6 
Bleeder Screw (3/8 · 241 .. · .. ... . ....... . .... ... . . .. ... .. .. . ... .. ... . . 
90 in·lbs. 
40 · 140 in·lbs. 
10 
5 . 16 
Brake Support Plate Mounting Bolts/Nuts IJ-20 Trkl . . . . . . ....... . .... . ... . 
so 
45· 55 
68 
61 . 75 
Brake Support Plate Mounting Bolts/Nuts (Cke, Wag, J1 O Trkl ... .. . .. .. . .... . 
45 
35· 55 
61 
47. 75 
Brake Support Plate Mounting Bolts/Nuts ICJI . . . .. . .. .. .. . . . . . .. . . . . .... . 
33 
30- 35 
45 
41. 47 
Caliper Anchor Bracket to Steering Knuckle (CJ) ......... .. . .. ... .. . ..... . 
85 
75- 95 
115 
102· 129 
Master Cylinder Mounting Bolts/Nun .. . .. ....... ... . . . ... . . . .. .. ... ... . 
30 
25· 35 
41 
34. 47 
Master Cylinder-to-Power Unit Mounting Nuts .... . . . .. . .... .. .... . ........ . 
25 
20 · 30 
34 
27 . 41 
Power Brake Unit-to-Dash Mounting Bolts/Nuts . . .. ... . . . . . .. ..... .... . .. . 
22 
18 · 25 
30 
24. 34 
Brake Line-to-Caliper Fitting Bolt (CJ) ... . . . ...... .... . .. . .. . . . .... . .. . . 
25 
20- 30 
34 
27. 41 
Brake Line-to-Wheel Cylinder Fitting . .... . . .. ....... . ... . ... .. ... . . . .. . 
160 in·lbs. 
120 • 200 in·lbs. 
18 
14. 23 
Parking Brake Cable Clamp-to-Support Plate Bolts (5/ 16 · 18) . ..... . . ... . . ... . 
10 
8· 12 
14 
11 . 16 
Wheel Nuts (CJ) . .... . . . ... '. . . .. . . ... . . .. .. . . ... ......... ... .... .. . 
75 
65 - 90 
102 
88 - 122 
Wheel Nuts (Cke, Wag, Trk) . . ........ . ... . .. .. . . . .. · .... . .... ...... . . . 
75 
65 · 80 
102 
88- 108 
Wheel Nuts (8400 GVW Trk) .. . ... . ... .. ...... . .. .. ...... . .... . .. . . . 
130 
110-150 
176 
149· 203 
Brake Pedal·to·Power Unit Push Rod Bolt/Nut .. . ... .. .. .. .. . .. .. .... . .. . 
35 
25· 40 
47 
34- 54 
Caliper Mounting Bolts (Cke, Wag, Trkl . . . ....... . .... . . . . ... . ... . .. . .. . 
35 
30- 40 
47 
41 . 54 
Caliper Support Kev Retaining Screw (CJ) . . . .... . .. . .. . . ..... . ........ . 
15 
15. 18 
20 
20 · 24 
Disc. Brake Shield Bolts (Cke, Wag, Trk) .. ... . . . . .... . ... . . . ....... . .. . . 
8 
5 - 10 
11 
7. 14 
Disc. Brake Shield Nuts (Cke, Wag, Trk) ... . ...... .. ...... . .... .. . . . ... . 
35 
30 · 40 
47 
41 . 54 
Wheel Bearing Outer Locknut (All) ... . . . . . . .. .. ... .. .... . ..... . . .. . . .. . 
SO(min.) 
68(min.) 
Wheel Bearing Inner Locknut (Bearing Adjusted: 
CJ .. ... . . .. . .. ... . . .. ...•... .. . ... . . .. .. . . . .. . . •. . . . . Tighten to 50 ft-lbs. (6B N·ml and back off 1 /6 turn while rotating wheel. 
Cke, Wag, Trk : . .. ....... . ... ..... : ... , ... . . . .... . •.. Tighten to 50 ft-lbs. (68 N·ml and back off 1 /6 turn while rotating wheel. 


All Torque values. given in foot-pounds and newton-meters with dry fits uni- oth-ise specified •. 
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Bnkedrum Service 
Brake Servlce~herokee-Wagoneer-Truck Models 


. - 
- - 
.. 
·-Brais. Smice...::.c.i..Models 


GENERAL 


Pip 
26-39 
26-38 
26-36 


Two different drum brake units are used on Jeep 


vehicles. The brakes used on CJ models have a cable 


operated automatic adjuster mechanism, while the 
brakes used on Cherokee, W agoneer and Truck models 
have a linkage operated automatic adjuster mechanism. 
Although the units differ slightly in construction, oper- 
ationa nd service procedures for both units are similar. 


·-· ..... ~~· ........ 
· · ·~ .... . .... 
.. 
. • 
•- .... :.li 
"'!· 
.. .,....;;..; ... . 


Genenl 
Operation and War Campenutlon 


·· ...,, ..... · 
Spaclflcatlons 


OPERATION AND WEAR COMPENSATION 


Operation 


Plge 
26-34 


~34 - 


26-40 


When the brakes are applied, fluid pressure developed 


in the master cylinder is transmitted to the wheel cylin- 
ders forcing the cylinder pistons outward. This motion is 


transferred to the upper ends of the brakeshoes through 


links which interconnect the brakeshoes and wheel cyl- 


inder pistons. · · 


As the brakeshoes are expanded and contact the 
Each drum brake unit consists of a support plate, a 
drum, they tend to rotate with the drum. This action 
primary and a secondary brakeshoe, two brakeshoe re- 
causes the primacy brakeshoe to pivot downward.and 


- --· tur!?""Springs;::an-adjusting-screw ass~mbTy';' two 'liofcf- 
. away'ffomfnes~pport 'plate anchor pin and The sec'ond: - 


~~~o:!rr -: ~-~!~-~ 
aut?matre. · iidjE!._ t~r_co~pou~n~:~i;.~ .. ~. , ;. ~'.~~~e5ho~t::J.Lv?t_ upward. an~-against._~e anchor 
·- 
..... "{lr.e:-et cy,lfu~C;;:25.and--2~~_.,_......_ ~ .... , ptm~ - ~; ... ~,, ~ ... • 
~-· •- -~-"" - · ..,.,.. _ ,....-. .. ~ -. 


HOLD DOWN PIN 


~RONT 
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ADJUSTER CABLE 


J 


~ &~~ 
I!;, 
~ 
13, 
ADJUSTING 
\ 
. 
, a 
SCREW 
~\ ADJUSTER 
"-.,.. 
ASSEMBLY ~ 
LEVER 
. (j · 
HOLDDOWN 
I ~-SPRING . 


SPRING 
e 
CUPS 
. 


ADJUSTER 
SPRING 


60643 


Ag. 29-25 
Dram Bnk1 A111mily-CJ Madlla 


As the priil)'aryorakeshoe pivots downward~it'"exerts~--- 
installed in the upper end of the lever. The_ pin is re- 
a rearward-force on theo·adjuster screw· assembly.~ Since · 
tained in the brakeshoe by a washer and U-clip. The 


· · the adjuster -screw .. iiifer.connects th~ lo.w:ei:: .~nds,.of ~h~ ~ 
· parking brake cable is attached to the lower end of the 


brakeshoes, this additional force is transmitted directly 
lever: A strut, located just below the pivot pin, connects 


to the secondary brakeshoe increasing its braking ac- 
the lever to the primary brakeshoe. The strut is notched 


- 
· ·· ·~ tion. The additfonal force ·applied-ta 'flf(secondary ::: , ·at each -end ··and- fits into rn·a.tching notches in the 
brakeshoe accounts for the fact that the secondary 
· brakeshoe and lever. The strut is positioned in the- 
brakeshoe linings are generally thicker and have more 
brakeshoe by an oval shaped spring. 
contact area. 
. 
When the parking brakes are applied, the cable pulls 
When the brakes are released, the return springs 
the lower end of the lever forward causing the con- 


overcome the diminishing fluid pressure and return the 
necting strut to push the primary brakeshoe forward 


brakeshoes and wheel cylinder pistons to the neutral 
also. At the same time, the upper end of the lever pushes 
position. 
the secondary brakeshoe rearward. The combined action 
During a reverse stop, the drum brakes operate in the- 
of lever and strut expands the brakeshoes forcing them 
same mode as for a forward stop. However, because the 
against the drum to develop braking action. 


drum is rotating in the opposite direction, the secondary 


brakeshoe now operates, m effect, as the primary 


brake~:..-. .· 
:-.~~ · -·Ii 
Wear Compensation 


. - 


Plrklng.Bnkt OplCltlmb-. 


• :--;-;.;.~.: .: .:: The-Jl.~i9._ng-:bfilke- !~er . j~ mounted-on·. t&e.;bilck o( 


·-·""'-~ - tfie"'BftHs1T'6E!'~nfrected W'i~1>y. ... a•pi~Ot:"·J'.lil1'- 


The automatic adjuster mechanism continuously 
maintains correct lining-to-drum operating clearance by 
adjusting the brakes· in small increments in direct pro- 
portion to lining wear. This continuous adjustment pre- 
. vents a gradual increase in. brake pedal travel as the 
linings wear. The adjuster- mechanism · also· ·adds· the 
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COMPRESSION 
SPRING AND EXPANDERS 


PARKING BRAKE / 
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safety feature of maintaining adequate pedal reserve 
during the service !if e of the lining. 


cause the adjuster mechanism to lift the lever to the 
next adjuster screw tooth. 
When the lining wears enough to require adjustment, 
the adjusting cable (CJ) or actuating lever (Cherokee, 


Wagoneer and Truck) lifts the lever into engagement 
with the next tooth of the adjusting screw during re- 


verse brake applications. When the brakes are released, 


th~~~~shoe.~ .,_!:.~tur~to the.anchor pin. 
_ 
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Disassembly 


The adjuster mechanism utilizes movement of the 
WARNING: When servicing wheel brake parts. do not 
secondary shoes during reverse brake applications to 
create dust by grinding or sanding brakelinings or by 
ac~e the adjuster mechanism.-· - · 
cleaning wheel brake parts with a d7'7f ·brush or with 


,. ·;.. TJ;is,_actiqn_..will _r~peat~su~~eq_~~~F.Jl~apQ~-, :- 
. ~sed. tiir.. Use water damlpened-d.oths·01tly-to re=::· 


~: 
cat@1~_untiltjled~~m:~<?.-liningcley.r~nAA~Uced.to~a.._:"'f" ... mm1e dirtfrom brake parts [Jrior to disassembly. Many_ ". 
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( l) Raise vehicle. 


(2i Remove wheels and drums. 


!3) Gtasp adjusting lever with pliers and remove 


lever tang from hole in se~ondary shoe. 


(4) Place Brake Cylinder Clamps J-8002 over wheel 


cylinders to hold pistons in place while shoes are 
removed. 


(5) Remove return springs using Brake Spring Re- 
mover Tool J-8057. 
(6) Remove secondary return spring, adjuster cable, 


primary return spring, cable guide, adjuster lever, and 
adjuster springs. 


(7) Remove holddown springs and brakeshoes. 


(8) Disengage parking brake cable from parking 


brake lever. 


Cleaning and Inspection · 


Clean all parts, except the brakeshoes and brake 


drums, with brake cleaning solvent only. Clean brake 


drums with a soap and water solution only and replace 


brakeshoes that are contaminated with grease or brake 


fluid. Remove dirt and dust from the support plate using 


water dampened shop cloths only. 
Pull the wheel cylinder dust boots aside and check for 


evidence of leakage. If leakage is observed, overhaul the 
wheel cylinders. 


Polish the brake support plate ledges with fine sand- 
paper or emery cloth. If grooves, which may restrict 
shoe movement, still exist after polishing...,r.e~J.~c~ tb.e. 


support plate. Do not attempt to removeogrooves by 


grindin~'at:he ledges smooth as this could resu'.lt-··ll im- 


proper shoe-to-drum contact. 
·' 
~~- · 
·•·~. ~ 
... 


Inspect the lining wear pattern. If the wear across the 


... width.of.the lining is .une.ven,.checkthe drums. for a bell- 


. mouthed condition, inspect the drums for correct posi- 


tioning, and inspect the support plate for distortion. 
Inspect all springs for evidence of overheating (dis- 


coloration), fractures. or distortion. 
On CJ models, inspect the adjuster cable for kinks, 


fraying, or for an elongated (worn) eyelet. On all other 
models, inspect the adjuster levers for wear, cracks, or 
distortion. 


· Inspect the adjusting screw for freedom of rotation 


and the adjuster lever for wear and distortion. 
Inspect the brake lines for evidence of leakage. swell- 


ing, distortion, kinks. or cracks. 


· Clean the support plates using compressed air or dry 


cloths and polish the anchor pins with crocus cloth. Also 


ch.eek the pins for being loose, worn, or damaged. In- 
spect the support plates for distortion or cracks and 


check tfie support pfate-to-axle flange ooltforqueS:·.;-.. 


-:- 
Clean .th~rakedrums,,~ith.a.soap .. ancl..W:~tex:.sQµition 


only. Inspect the drums ·for·excessive.'....we&i7-sc0ring· 


runout, cracks, heat checks, hard spots, or distortion. 
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Mount the drums on a brake lathe and check runout 


using a dial indicator. Radial runout must not exceed 


0.005 inch. If runout exceeds this figure, replace or turn 


the drum. If the drums are machined. do not remove 
more than 0.030 inch (0.76 mm) total. Maximum allow- 
able oversize for any drum is 0.060 inch (1.52 mm) over 
the original diameter. In addition, do not attempt to 
refinish drums with hard spots. Replace drums with this 


condition. 


Assembly and Adjustment 


NOTE: When it is necessary to replace the brakeshoes 


on one wheel, the brakeshoes must a/,so be replaced on 


the opposite wheel to maintain braking ba/,ance. 


(1) Lubricate support plate ledges, anchor pin, self- 
adjuster cable guide, adjuster screw threads and pivot, 
and parking brake cable lever and pivot with molydisul- 
phide grease or chassis lubricant. 


(2) Install parking brake lever on secondary brake- 


shoe and install washer and replacement lever retaining 


U-clip. Crimp ends of clip using pliers to retain it on 
pivot. 


(3) Position brakeshoes on brake support plate and 


install holddown springs (figs. 2G-25 and 2G-26). 


( 4) Install parking brake cable in lever and install 
parking brake strut and positioning spring_ 


(5) Place adjuster cable eyelet on anchor pin. 


(6) Install primary return spring (fig: 2G-27). 
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Fig. 26·27 
Return Spring lnstallatlon 


(7) Install cable guide on secondary brakeshoe. 


\8) Install secondary return spring \fig. 2G-27). 


(9) Install adjusting screw and spring on brake- 


shoes. Insert small hooked end of spring in large hole in 
primary brakeshoe and large hooked end of spring in 
adjuster lever .. 


(10) Position adjuster cable in cable guide groove 


insert hooked end of cable in adjuster lever. 


(11) Grip adjuster lever with pliers and hook lever 


tang in large hole at bottom of secondary brakeshoe. 
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(12) Perform initial brake adjustment using clear- 


·-- __ 9ru:_e_g,ay,g~ or manuatadiJJstment-procedui:e .. Refer to 


Service Brake Adjustment. 
. 


. 
• 
- 
... ... t 
.... -"=.- 
., 
-~ · ....... - 


(13) Install brakedrums. 
-· 


(14) If any brake lines were disconn.ected, bleed 
brakes. Ref er to Brake Bleeding:: 


(15) Install rear wheels and tires. 


(16) Lower vehicle. 
(17) Check brake operation before moving vehicle. 


(18) Drive vehicle in reverse and make 10 to 15 firm 
brake applications to complete brake adjustment. Make 
one forward brake application after each reverse appli- 
cation to equalize adjustment. 


NOTE: If the vehicle ha.<J an automatic transmission, 
do not use the forward range to halt vehicle movement 
iu reverse. Thi<; procedure will prevent the automatic 
adju.<1 ter mechanism from operating properly resulting 
in unsati<;factory pedal heights. All stop~ must be 


completed. 


BRAKE SERVICE--CHEROKEE~WAGONEER-TRUCK MODELS 


WARNING: When seroi.cing wheel brake units, do not 


create dust by grinding or sanding brakelinings or by 


cleaning wheel brake parts with a dry brush or with 
compressed air. Use water dampened c/,oths only to re- 
move dirt· and du..;;t from brake parts prior to dis- 
assembly. Many wheel brake parts. contain asbestos 
fibers which can become airborne if dust is created dur- 
ing seroi.cing operations. Breathing dust containing as- 
bestos fibers may cause serious bodily harm. 


1llftsaambly 
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~.:.' (1) i~ise v;hicle. 
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(2) Remove rear wheels and arums, 


(3) Release parking brake and loosen locknuts at 
parking brake-equalizer to relieve cable- tension before 


tem·oving rear drums. 
- 


(4) On Truck models with Model 60 full-floating 
rear axle, remove two screws that locate rear drums on 
hubs (fig. 2G-28). 


__,,,-~ 
·· 
. 
. · . ·- 
.. --- 
:-·-_, 
- 
. · .. . : . 
. 
_· 
. 


/"'·~ 
. 


(5) Remove primary brakeshoe return spring (fig. 


2G-26). 
(6) Remove automatic adjuster actuating spring 
and secondary brakeshoe return spring using Spring 
Remover Tool J-8057. 
(7) Remove 
holddown springs and remove 
brakes hoes. 
(8) Disengage parking brake cable from parking 
brake lever on secondary brakeshoe. 
(9) Place Wheel Cylinder Clamps J-8002 over wheel 
cylinders to retain pistons (fig. 2G-29). 
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-:. Cleaning and lnspactliHr 


Inspect brakelining wear. Replace-riveted lining if.it ia 
'worn to within 1/32 inch (0.79 mm) of the rivet heads .. · 


Replace bonded lining if it is worn to a total thickness of 
approximately 1/16 inch (1.58 mm) or less. 
· .. 


Inspect the lining wear pattern. If wear is uneven 
across the width of the lining, replace the lining and 
check the drum for distortion and runout. Inspect the 
lining for cracks, charred surface, or broken rivets. Re- 
place the lining if contaminated with brake fluid, axle 
lubricant, or similar contaminants or if the lining exhib- 
its any oi the conditions described previously. 
Inspect the adjusting screw spring, return springs, 
holddown springs, actuating lever return spring, and 
automatic adjuster spring. Replace an-y springs that are 
distorted, broken, discolored (overheated), or lack 


tension. 
Inspect the parking brake lever, automatic adjuster 
fever arid-j)ivot, and-actliaffiig lever f1lr' wear and de- 
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Inspect the adjusting screw pivot and screw threads. 


.. The screw must rotate freely. Inspect the screw serra- 


tions for excessive wear which could effect automatic 
adjustment. 


Inspect the parking brake. cables for being frayed, 


worn, kinked, or seized. Also check for missing or loose 


cable end retainer buttons. Inspect the parking brake 
lever for distortion, worn pivot pin, and for proper cable 
retention. 
Inspect the wheel cylinders for evidence of leakage. 
Pull back the dust boots and check for signs of leakage 


past the piston cups. If necessary, overhaul the cylinder 
as described in this chapter. Inspect the bleeder screw 
and hydraulic line connection for evidence of leakage or 


damaged threads. Replace the wheel cylinder if the in- 
ternal threads are damaged. Check the brake lines for 
swelling, distortion, kinks, or cracks. Replace any line 


exhibiting these conditions. 
Clean the support plates using shop cloths or com- 


pressed air. Polish the anchor pins with crocus cloth and 
polish the support plate ledges with emery cloth. If the 
ledges have deep grooves or ridges which might restrict 


shoe movement, the support plate should be replaced. 
Do not attempt to reduce deep ridges or grooves by 


grinding. This can result in improper shoe-to-drum con- 


tact. Inspect the support plates for distortion or cracks 
and check the support plate-to-axle flange bolt torques. 


Inspect the anchor· pins for wear or for being loose. 
Replace the support plate if it exhibits any of the condi- 


tions described previously. 


Clean the brakedrums using a soap and water solutfon 


only. 


CAUTION: Do not u;;e brakejluUI; gasoli'TJ-~, kerosene, 


or .i;imilar .c;olvents to clean the d~ 
Use a soap and 
water .~olution only to clean the drums. 
· : 


Inspect the drums for scoring, cracks, heat checking, 


hard spots, and distortion-and check.the drums .for ex-,_ - 


- cessive runout. Mount the drums ·on a brake lathe and 


check runout using a dial indicator. Drum runout must 


not exceed 0.005 inch (0.12 mm). If drum runout is exces- 
sive, replace or remachine the drum. 


CAUTION: When machining drums, do not rem.ave 
more than 0. 080 inch (0. 76 mm). Maximum allowable 


over.i;ize f iJr any drinn is 0.060 inch (1.52 mm) over origi- 


nal diameter. In addition, do not attempt to machine 
drums with hard spots. Replace drums with this 


condition. 


Assembly and Adjustment 


NOTE: When it is necessary to replace the brakelining 
ou nne 1ui1eel. the lining must a/,so be replaced on the 


opposite wheel to maintain braking balance. 


... 
- 
(1) Apply thin film of -mOfydfsulphide grea8e, or 


-· :.-;- : ··.: ~hassis lubricant to support plate led~s;. lUlchor pin, 


..,., ,.-.. •': ·_ adjusting ·screw threads · and••pivot; adjuSter-lever-to- 
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secondary brakeshoe contact surface, parking brake le- 
ver pivot and portion of lever that <:ontacts secondary 
brakes hoe. 


(2) Connect parking brake cable to parking brake 


lever on secondary brakeshoe. 


NOTE: When installing the parking brake lever on re- 
placement brakeshoes, pinch the U-clip to retain the 
lever <m the .i;·hoe. 


(3) Install secondary brakeshoe, automatic adjuster 


lever, and lever pivot as assembly and install brakeshoe 
holddown spring. 


( 4) Install actuating lever and adjusting lever. In- 


stall return spring on actuating lever tang. Large end of 
tapered spring should rest on brakeshoe. 


(5) Install primary shoe and holddown spring. 


(6) Install guide plate on anchor pin. 


(7) Install parking brake strut and spring on 
brakeshoes. 


(8) Install adjusting screw and spring. Short hooked 
end of spring goes on primary brakeshoe. Long hooked 


end goes on secondary brakeshoe (fig. 2G-26). 


(9) Install return springs and adjuster spring m 


following sequence (fig. 2G-26): 


(a) install adjuster spring. 


(b) install secondary brakeshoe return sprmg 


on brakeshoe and adjuster spring. 


(c) install primary shoe return spring. 


CAUTION: Be sure the brakeshoes are seated against 


the anchor pin after installing the springs. 


(10) Perform initial brake adjustment. Refer to Ser- 
vice Brake Adjustment. 


(11) Installbrakedrums. 


(12) If brake lines were disconnected, bleed brakes. 
Ref er to Brake Bleeding. 


(13) Install wheels and tires. 


(14) Lower vehicle. -- 


(15) Test brake operation before moving vehicle. 


(16) Perform final brake adjustment by making 10 to 
15 forward and reverse stops to equalize adjustment and 
until satisfactory brake pedal height is obtained. 


NOTE: ft the vehicle ha.'> an automatic transmission, 


do not u.~e the J<>rward range to halt reverse rnovernent 
of the vehicle. This procedure will prevent the automatic 


ltdjusters front nper(J..ting properly resulting in unsati..;;- 
factory pedai heights. All stops must be completed. 
· 


BRAKEDRUM SERVICE 


Inspection and Measurement 


( 1) Raise and support vehicle. 


(2) Remove wheels . 


(3) Remove brakedrums. 
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( 4) Clean drums using soap and water solution. If 
drums are grease or oil contaminated, clean drums with 
alcohol before cleaning with.soap and-.Wai:er. 
( 5) Inspect drums for -~racks, severe scoring, dis- 
tortion, or hard spots (a series of shiny or dark colored 
spots on contact surface).-·Replace drums that exhibit 
these conditons. If-drums appear in good condition, pro- 
ceed to next step. 


(i O) If drum is within limits and does not need re- 
finishing, install drum. If drum is not within limits or is 
lightty- scored, refinsh drum. Refer to Brakedrum 
Refinishing. 


Bnkadrum Refinishing 


(6) Refer to Specifications and measure drum inside 
diameter. If diameter is within limits and refinishing 
would not create an oversize condition, proceed to next 
step. If diameter exceeds limits or if drum needs re- 
finishing but would exceed allowable size limits after 
machining, replace drum. 


(1) Sharpen or replace cutting tool bit if necessary. 


(2) Install anti-chatter band on drum. 
(3) Machine drum according to lathe manufacturer· 


recommendations for feed and speed. Do not remove 
more than 0.010 inch (0.25 mm) of stock during any cut. 
( 4) Check drum radial runout again after com- 
pleting machining operations. 
(7) Mount drum in lathe according to lathe manu.- 
facturer's instructions. 


(8) Mount dial indicator on lathe so indicator stylus 
contacts lining surface of drum; zero dial indicator. 


NOTE: When brakeshoe.~ are replaced on one wheel, 


they must al~o be replaced on the O'pposite wheel to 


en.~ure balanced braking. 


(9) Measure drum radial runout. 
SPECIFICATIONS 
General Specifications 
(a) Rotate drum 360 degrees and observe 
readings. 
(b) Move indicator stylus until readings have 
been taken across entire contact surface of drum. 


Brake Drum Radial Runout Limit .•.•••.•• 0.005 inches (0.12'mml 
Brake Drum Internal Diameter· Limit: 
CJ Models ........ . ........ . ... . 10.060 inches (25.5 cm) 
(c) Drum runout must not exceed 0.005 inch 


(0.12 mm) total indicator reading at any point. Also note 
if indicator readings increase or decrease greatly as 
stylus is moved across drum surface. Large changes 
may indicate tapered or· bell-mouthed drum. 


Cherokee-Wagoneer-J-10 Truck ... 11.060 inches (28.09 cm) 
.J.20 Truck . . . .........• .. . . .. . •. 12.060 inches (30.6 cm) 
Brake Lining Wear Limits: 
Riveted Lining .... . . . . • . . .. . . Replace when worn to within 
1 /32 inch (0. 79mm) of rivet heads. 
Bonded Lining • . •. . ....... Replace when worn to thickness of 
approximate4y 1/16 inch (1.58 mm) or less. 
80393 
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S.rvic• Set· To Torqu• should b• uMd when -.mbllna CGmPGf.IM~ Servim ln·U• Rec:h11ek Torques should be UAd for ch11eking a pre-torqued. it•m. 


USA (ft ·lbs) 
Metric (N·ml 


S.rvice 
In • Use 
Seniic• 
In - Usa 


•. -.. - 
_ _ - 
--... ·Ir 
,.~ Sct:-::·tO- -• 
-. ~.· - ~hack 


-·- . _,. 
~;~ • 
'..:, 
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T4rqu• ,. 
· 
Torque 


Braice1in&.10-Ca1i~r Fini~9atiif-(c~:1f~· ;:rkl .. ~ .. . · ~~ .... ?.: .. :: ..... . ,.,.. '~ 16o i~ :1~ :-1~0 ."2oo in-lbs. 
. 
. 
~" .. 
.. - . -., 


Bleeder Screw (1 /4 ,. 281 . .. .. . . . ... . .... .. . .. . .. ... . ".. ,,_: . ..... .... .. 
~ . . ,, ·' 45 in-lbs. •"" 40 . 50 in-lbs. 


Set· to 
Rechedc 
Torqu• 
Torc;iue 


18 
14- 23 
5 
5 - 6 
Bleeder Screw (3/8 • 24) ... . ... ..... .. . .. ......•.... • .. .. : . . . . . . . . . . . . 
90 in·lbs. 
40 . 140 in·lbs. 
10 
5-16 
Brake Support Plate Mounting Bolts/Nuts (J·20 Trkl ... .. .... .. . •.. . _ . . . . . . 
50 
45 · 55 
68 
. 61 - 75 
Brake Support Plate Mounting 8olts/Nuts'·(Cke, Wag, J1 Q·Trk) ~ ·.--:-. . . ... ...• .. 
45 
35- ~ 55 
61 
47. 75 
Brake Support Plate Mountln·g Bolti/IQufr lc:Il .. . "'.' ...... . ... . . : . . ... . . : . . . . 
'33 . 
30 : J5. 
45 
41. 47 
Caliper Anchor Bracket to Steering Knuckle (CJ) . .. • • . . . ..... : . .• . .. .. . .•. 
85 
75. 95 
115 
102 - 129 
Master Cylinder Mounting Bolts/Nuts .... .. ..... .... . ...... • . • . , .. .. . .. . 
JO 
25. J5 
41 
34. 47 
Mastar Cylinder-to-Power Unit Mounting Nuts . .. . .. . . .............. . ....... . 
25 
20 · JO 
34 
27 . 41 
Power Brake Unit·to-Dash Mounting Bolts/Nuts .. ... ... .. .. ... . . .... . .. . . . 
22 
18 . 25 
30 
24 . 34 
Brake line-to-Caliper Fitting Bolt (CJ) . ..... . .... .. . . ... . ... . .... ... ... . 
25 
20· JO 
34 
27 . 4 1 


Brake Line· to·Wheel Cylinder Fitting .......... _ ....... . ........... . .. . . 
160 in·lbs. 
120 - 200 in-lbs. 
18 
14 . 23 
?arking Brake Cable Clamp·to-Support Plate Bolts (5/16 - 18) . ... . . . ...... . . . 
10 
8 - 12 
14 
11 - 16 
Wheel. Nuts (CJ) . .. ... . ... .. ... .... .. ... . . . .. . . . .... . .. ..... ..... . . . . 
75 
65 · 90 
102 
88 · 122 
Wheel Nuts (Cke, Wag, Trk) . . ..... . . .. ...... .. .. . ... ... .. ..... . .. .. . . 
75 
65 · 80 
102 
88. 108 
Wheel Nuts (8400 GVW Trkl 
. .. .. . . .... ... ........ .. ... . . . ... . .. . . . . 
130 
110 . 150 
176 
149 . 203 
Brake Pedal·to·Power Unit Push Rod Bolt/Nut ........ . . .. .... .. .... . ... . 
35 
25 - 40 
47 
34 - 54 
Caliper Mounting Bolts (Cke. Wag, Trk) .... . .... . .... . ..... . .. . ........ . 
J5 
30 - 40 
47 
41 - 54 
Caliper Support Key .Retaining Screw (CJ ) . ..... . .... ... . . . . .. .. . ..... . . 
15 
15- 18 
20 
20 - 24 
Disc. Brake Shield Bolts (Cke; Wag, Trk) . . ........ . ..... .. .. . .. . ....... . 
8 
5- 10 
11 
7- 14 
Disc. Brake Shield Nuts (Cke, Wag, Trkl .. . ... . ................. . ..... . . . 
35 
30 - 40 
47 
41 - 54 
Wheel Bearing Outer Locknut (All) .. .. .. . ......... . .. . . . ... • , . . . . . . . . . 
50(min.) 
68 (min.I 
Wheel Bearing Inner Locknut (Bearing Adjuster!: 


CJ ....... . . ... . ... .. ..... ...... . .. ... . . . ... . . . .. . .. Tighten to 50 ft-lbs. (68 N·ml and back off 1/6 turn while rotating wheel. 


- 
·eke. Wag, Trk< . :'."':"'.-:':"'. ~: ~ 
... . . :. -:-.=-.-:: ~-:-..... .... . Tighten·io::SO. ft-lbs.( S!i N-nil a,;d .back off t/6 turn while rotating wheel. 
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DISC BRAKES 


Brakashcia Raplacaiiiant-Charokae-Wagonaar-Truck Models 


--- Brakashoe Replacement-CJ Models 
Caliper Ovarhaul-Charokea-Wagonaar-Truck Models 
Caliper Overflaul--CJ Models 


GENERAL 


Paga· 


26-44 
26-48 
26-45 
26-50 


Jeep vehicles are equipped with single piston, floating 
caliper front disc brakes. Two different calipers are 
used. On CJ models, the caliper is positioned on abut- 
ment surfaces machined into the leading and trailing 
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edges of the caliper anchor bracket (fig. 2G-30). On Cher- 
okee, W agoneer, and Truck models, the caliper is posi- 
tioned on mounting bolts located in the caliper support 
bracket (fig. 2G-31). Although the two caliper designs 
differ in construction, caliper operation and service pro- 
cedures are similar. 
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Ag. 26-31 
Disc Brake Assambly--Cbarokaa-Wagonaer-Truci Models 


All models are equipped with an integral-type hub 


and rotor. CJ models use an 11.7 inch (29.71 cm) rotor. 


Cherokee. Wagoneer and J-10 Truck models use a 12.0 


inch (30.48 cmJ rotor. J-20 Truck models use a 12.5 inch 


( 31.75 cm! rotor. 


Both caliper types consist of a one-piece casting con- 


taining a piston, piston bore, bleeder screw and fluid 


infot ports. The piston aiid piston seal are contained 
within the piston bore. The piston seal is located in a 


groove machined in the bore wall. An all-rubber dust 
boot is used on CJ models while a combination rubber 


-:--~,~""J;.ooot wlt1fuitegrafmetarreta1ner-is-usecfmr'Therokee, -~ 


~~.:.;.~r:.:lJl 
.. d .. Ti:;\s~~ ~~ls_. :;:~hs- boot~: !f!9~atedjn;.~:;- - 


~ -.. -~ eounte 
ore· OT"groove1 macttml!d·1fhhe ·uppei"edge~f"the.,~'t 


piston bore and in a groove machined in the exterior 
surface of the piston. 


All caliper pistons are precision ground and plated to 


provide a hard, durable surface. A return spring is not 
used in the piston bore in either caliper. Lining wear is 


compensated for by the lateral sliding movement oi the 
caliper and by increased piston extension (fig. 2G-32l. 


. .\ brake lining wear sensor, which consists of a strip of 
flanged metal, is attached to the inboard brakeshoe on 
Cherokee, Wagoneer and Truck models (a sensor is not 


~~e!2.~ CJ !!!Od~l .. l~!_ling)~h~ J_~* 
.. ?-!fli~in~-~ars to 
the point of replacement;the sensor contacts the .rotor 
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,i.:,;; 
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- 
l~ 
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surface f:llaki.flg;:?--high..-:t»teh.edr-net:s,:e .. to alert the-driver 
(fi!f.'2c::33). - ~--~ ' -.. ,.'r'...,..,...,.,.,.'"', !":~-- .... c--... , .s 
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Ag. 26-32 
Piston Extension-Haw and Worn Linings 


Fig. 26-33 
Brakallnlng Wear Sensor 


. • . locatlon-Charokaa~Wagonaar-Truct Models 


DISC BRAKE OPERATION 


Operation 


The. significant feature of disc brake operation is that 
the caliper is free to slide laterally on the mounting bolts 
or anchor plate abutment surfaces. 


When the brakes are applied, fluid pressure is exerted 


eaually against the piston and piston bore surfaces. 


'· P~essure applied to the piston is transmitted to the 


inboard shoe and :ining pressing the linim; l!fclinst the 
rotor inboard sur:'ace. At the same time, 
;i :- ~ssure ap- · 
plied to the piston bore forces the caliper co slide in- 


- 
bo.ard. this movement causes the outbOard oortion- of 


· the caliper to· press the outboard sh.o&-an~ lini~g assem~ 
bly against the,rotor outboard surface:-: ;;-..:.. 


Any application or release of brake apply pressure 
produces very slight piston and caliper movement. At 
release, the piston and caliper return to a neutral posi- 


tion. Cherokee, Wagoneer and J-10 Truck models are 
equipped with. low drag calipers. The caliper piston seal 
in this caliper design retracts each caliper piston more 
fully than in previous designs. The result is less vehicle 
rolling resistance because brake lining drag on. each 
brake rotor is reduced. 


As the linings wear, the piston extends farther out of 
the caliper bore causing the caliper to reposition itself to 
maintain lining-to-rotor clearance. When the piston ex- 
tends, additional brake'fluid flows into the bore to com- 
pensate for the increase in bore volume caused by piston 
extension (fig. 2G-32). 


Wear Compensation 


The piston seal maintains operating clearance be- 


tween the rotor and lining and adjusts for wear during 
each brake application. When the brakes are applied, the 
seal is deflected by hydraulic pressure and by friction 
between the piston and seal. When hydraulic pressure is 
released. the seal reverts to its original shape and re- 


tracts the piston just enough to provide the necessary 


operating clearance. 


As the linings wear, piston travel begins to exceed the 
seal deflection limit. The piston then moves outward 
through the seal just far enough to compensate for lin- 
ing wear and reestablish normal seal deflection (fig. 2G- 
34). 
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Fig. 26-34 
Piston and Saal Movement 


BRAKESHOE REPLACEMENT-CHEHOKEE-WAGONEER- 


TRUCK MODELS 


WARNING: When servicing wheel brake parts, do not 
create dust by grinding or sanding brakelinings or by 
cleaning wheel brake parts with a dry brush or with 
compressed air. Use water dampened shop cloths only to 
remove dirt and dust from brake parts -prior to dis- 
assembly. Many wheel brake parts· contain asbestos fi- 
bers which can become airborne if dust is created during 


servicing operations. Breathing dust containing asbestos 


fibers may cause serious bodily harm. 


-.r 
.:; .. . ~. 
~ 
~.!,J"': "' - 4 


~· • · (1) ~emove two-thirds of .brake fluid from master 


··w.. 
..... S~~front reserv~~r. 
;, .~ - 
·,, 


" 
· (2) Raise vehicle. · 


(3) Remove front wheel and tire. 


-- --(4) Bottom caliper piston in bore. Insert screw- 
dfiver oetween piston and inboard shoe and press piston 


into bore. If piston is difficult to move using screw- 
driver, use large C-clamp. 


(5) Remove caliper mounting bolts using hex 


wrench (fig. 2G-35). 


(6) Remove caliper by lifting it upward and out of 


shield and support (fig. 2G-36). Place caliper on front 
spring or other suitable . support. Do not allow brake 
hose to support weight of caliper. 


(7) Remove brakeshoes from caliper. 


(8) Remove support spring from inboard shoe. Note 


spring position for assembly reference (fig. 2G-36). 


(9) Remove sleeves -and rubber bushings from 
mounting bolt bores in caliper mounting ears (fig. 2G- 
30). 
(10) Clean mounting bolts, bolt bores, 'and bushing 
gro"oves irr:calip&-rriountmg ··ears ·with l:fraxe· Cleamng 


: · . - ·..sQJ.'fent?~eplace mounting.,bolts.it.cor.iode<i"oi:..ii.threads....- 


...... ___ 
t 
, _r_..;:~ •, •'---°"'" 
,.,- 
;.. ,.. .. .....,;..,,., .~ 
........ t;,_.. 
~ 
• 
· ~ ;• 
·• 
· .,.,.,...,,.. --are--uamaged-... 
~ ··.;: - -~· __ _..,..... 
-· 
, -·--- 
· ..... " 


Fig. 26-35 
Cailper Mounting Boil Removal 


Fig. 2G-36 · Caliper Removal 


NOTE: Do not use abrasives to clean or polish the 
mounting bolts. Abrasives will destroy ·the potective 
plating on the bolts. 


(11). Clean caliper interior- and dust boot using shop 


. cfc)ths oniy. Inspect dust boot rorcuts, cracl{S;·-ancffor 


-~ 
• 
...... 
' ... 
- 
-- 
• - .. • 
J • ) 
I 
~ •r 


proI?er -~ea~_i.~,~in, Q.!ston boi:e. If, e,vidence oqljl:~~ge . 
·-is noted during· rn!Jp'ection~ · overhaut'calrper.'· · .. ~- - ._,_ 


- 


CAUTION: Do 11ot use compressed air to clean the 
caliper interior or dust boot. The force of compressed air 


111ill imseat the boot. Use shop"cloths c~ : !!)~ · 


(12) Lubricate repla~eme~'t-=-t>Ushin~~ sleeves, bush- 


ing grooves, and small ends of mounting bolts with 


silicone lubricant. 


(13) Install rubber bushings in caliper mounting 
ears. 


CAUTION: Do not use . the original old bushings or 


sleeves. Use re-placernent parts only. 


(14) Install sleeves in inboard mounting ears of cali- 
per. Position sleeves with sleeve end facing shoe and 
lining flush with machined surface of mounting ear. 


!15) Install support spring on inboard shoe. Place 


single tang end of spring over notch in shoe (fig. 2G-37). 
(16) Install inboard shoe in caliper (fig. 2G-38). Be 


sure shoe is flush against piston and that support spring 


is fully seated in piston (fig. 2G-38). 


. -· ·- ·/ -:-· 
-- 


WARNING 
SENSOR 


LINING 
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Fig. ZG-37 
Support Sprtnv lnstallatlan 


(17) Install outboard shoe. Shoe ears should rest on 


upper surface of caliper mounting ears and lower shoe 


tab should fit into cutout in caliper. Be sure ·snoe is fully 


seated. 


<18) Position caliper over rotor and in support shield 
and bracket:-· Align mounting holes in caliper and 


bracket. 


(19) Install caliper mounting bolts. Be sure bolts 


pass under inboard shoe· retaining ears and insert bolts 


- -:- ~herenter-hor~bo~shoe-.--and~iper 


·- 
mounting ears. ·Thread bolts.. into suppert1bracket and 


-:·:.---:-.-- t ighten to· :f~fuOtlpoundi-°( 47 N.eni)iorqu~~~..:-.z::~: ~ 
.... 
__ , 
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Rg. 26-38 
Inboard Brakeslloe Installation 


(20) Fill master cylinder with brake fluid and pump 


brake pedal to seat shoes. 
- 


(21) Clinch upper ears of outboard shoe until radial 


clearance between shoe and caliper is eliminated. 


NOTE: Outboard shoes urith formed ears are designed · 


far original in.~tallation only and are fitted to the cali- 


per. These shoes should never be relined· or recondi- 
tioned for future installation. 


(22) Install wheel and tire. 


(23) Lower vehicle. 


(24) Check master cylinder fluid level. Add fluid as 


required to within 1/ 4 inch (6.35 mm) of reservoir rim. 


(25) Apply brakes several times to seat brakeshoes. 


(26) Check and correct master cylinder fluid level as 


.necessary. . 
. _ 
. 


-(27) Test brake operation before moving vehicl~. . . · 


.. . ··.· 
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CALIPER OVERHAUL-CHEROKEE-WAGONEEH-TRUCK . 


MODELS 
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Removal 


(1) Remove two-thirds of brake fluid from master 


cylinder front reservoir. 


(2) Raise vehicle. 


(3) Remove wheel and tire. 


(4) Bottom caliper piston using screwdriver or large 


C-clamp. 


(5) Clean brake line hose connection thoroughly us- 


ing shop cloth. 


(6) Disconnect brake line at caliper. Remove brake 


line bolt and copper gaskets. Discard copper gaskets. 


. (7) Cap or tape open end of brake hose to prevent 
dirt entry. 


_ t 8) Remove caliper and remove brakeshoes from 


caliper. 


- ~ '<'~ _ .. ::,_:~· 
- ---~~:'~"";; - n- .. 


NOTE:- Work on one caliper at a· time only. If shoes are 


_ · •. tQbe re;used,., mark therdocation for assembly reference. 
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Disassembly 


- 
· -. t 1 l Clean c:ilfper exterior witn brake .cieaning 
soi vent. 
.,._ 


(2) Drain remaining fluid from- caliper and · place 
caliper on clean worksurface. 
· 


(3) Pad caliper interior with clean shop cloths (fig. 
2G-39). 


Ag. 26-40 Dust Boot Removal 
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_WAR,N_ING:_Do .. not. under ..a~rcums-tances-, -place 


fingers in front <~l the pi.~'ton ;in ~an . attempt to catch "or 


protect it. In addition, use only enough air pressure to 


ea.<1e the pi.<1ton out of the bore. Excessive air -pressure 


can eject the piston with enough force to cause damage 


nr injul"?.J. 


( 4) Insert air nozzle into caliper fluid inlet hole and 
slowly apply just enough air pressure to ease piston out 


of bore (fig. 2G-39). 


(5) Remove and discard dust boot. Use screwdriver 


to pry boot from bore (fig. 2G-40). Do not scratch piston 


bore d ur.ing boot removal.- 
· · - . - - - · · -- - - · 


(6) Remove and discard piston seal. Use pencil or 
similar wood impleme_nt to remove seal (fig. 2G-41). 


·' 
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Ag. 26-41 _ . ~~ston_ Seal Removal 


rnetal' tool i)r simi"ta"r ob]ect to remove the seal as the 
bore could be scored. 


(7) Remove bleeder screw. 


(8) Remove and discard sleeves and rubber bush- 


ings from caliper mounting ears. 


Cleaning and Inspection 


Clean all parts in brake cleaning solvent or clean 


brake fluid only. Blow out all caliper passages using 
filtered compressed air only . . 


- Repi~ce the mounting bolts if corroded or if the 
threads are damaged. Do not attempt to clean or polish 


~ the mpunting bolts with abrasives as the protective plat- 


ing will be removit<l.:... 
.. ..... - 
- - 
-- -----=-· ... 
--...-.---- ~- " 
._......_ . ..., .. _. ,_.·-. ,• ...,.-;-:-·---... 
-.~---=-·--·-.. ~~ 
. TI;,,fi ... iR·ec-.) 
t_!i~JaJipet · piston. ,. Replace the piston ii 


·_: ~?'~V'f!_Q~~ ~~rr:_<!v~~'!!,~7.:.~·P!flLCjJ.,. :_w~<i;l!.1! ~ 
-· -n~:'T~~Jk.;~~d~~~if the_ protective plating 


" -· stick,,. ~e ·<>T p/JUJ lie:. o1'-simidi:r ... tr50t Dray. --So rrot·use-a- · ~-nas ·wt>rn ()fr 


CAUTION: Do 11ut atte111jl( to refi11ish the µi.-;to11 i 11 


111111 1my. Th e 011 t~id e dilpne fer is the sealiuu 8Urji1ce .mHi 


i.-; 1111i·11:1~fiic tu red to uery d ose tolern11ce8. Renw·ual of the 
nickel-chrrrme. · µr:ptectiv~ plating will lead to pi_tting, 


rusting, and eveutual pis tun .-;eizure. 


Inspect-the piston bore: Replace the caliper if the bore 


is nicked, scratched, worn, cracked, or badly corroded. 
However, minor stains or corrosion can be removed us- 
ing crocus cloth. 


CAUTION: Do not use emery cloth or similar abra- 


sives mt the -pis ton bore. If the bore does not clean up 
with crocus cloth, re-place the caliper. Clean the calipe-r 
thoroughly with brake flu-id or brake cleaning solvent if 
the bore was polished. 


Assembly 


(1) Lubricate piston bore and replacement seal with 


brake fluid. 


(2) Install seal. in bore groove. Work seal into groove 
using fingers only. 


(3) Lubricate piston with brake fluid. 


(4) Install replacement dust boot on piston. Slide 
metal retainer portion of boot over open end of piston 
and pull boot rearward until' rubber boot lip seats in 


piston groove (fig. 2G-42). 


·~· ~. · 't:. 
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FOLD:!.~\ 
OPEN ENO OF 
LIP PORTION. 
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Fig. 26-42 
lnstalllng Dust Boot on Piston 


(5) Push metal retainer portion of boot forward un- 
til retainer is flush with rim at open end of piston and 


boot fold snaps into place (fig. 2G-43). 


(6) Insert piston into bore and into piston seal. Do 
not unseat seaL 


- (7) Press piston to bottom of bore . using-irammei- 
handle: Approxim~ly SO' to 100 pou·nds·(23 tW45"kg) of · 


force is required to-bottom piston in bore. '. · 
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l~l Seat mecal retainer portion of dust boot in 


counterhore at upper end of piston bore using tool J- 
:!2904 f fi~ . 2G-44 l. 


CAUTION: Th i:' 111f:'tal 1111rtio11 of the dust boot mu:;t be 


.~ et1ted e1•e·11lu u111l below the face of the caliper: 


OUST BOOT 
FLUSH WITH RIM 


Ag. 26-43 
Snapping Dust Boot Fold in Place 
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Fig. 26-44 
Seating Dust Boot in Counterbora 


J41133 


(9) Install bleeder screw. Tighten screw securely 


but not to required torque until brakes have been bled. 


Installation 


""" (l) Install replacement copper gaskets on brake line 
and connect line to caliper. Tighten brake line bolt to 160 


inch-pounds (18 N•m) torque. 
· 


ZG-48 
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1 ~l Install brakes hoes, and replacement sleeves and 
( til Remove caliper support key retaining screw us- 


bushings as outlined in Brakeshoe Replacement. 
ing 1/4 hex wrench (fig. 2G-46l. 


- -131 Po"si!fon carlper· on rotor arid -·~hfppoff. bracket - ~~ ­ 


and instalf·ealiper- mounting bolts. Tighten ·bolts to 35 ··- 


foot-pounds l-17 N•m) torque. 
· 
_ · ·- 
- 


(4) Bleed brakes as outlined in Brake Bleeding. 


(5) Install wheel and tire. 


( 6) Lower vehicle. 


(7) Check brake operation before moving vehicle. 


BRAKESHOE REPLACEMENT-CJ MODELS 


WARNING: When servicing wheel brake parts, do not 


create dust by grinding or sanding brakelinings or by 


cleaning bmke parts with a dry bru.~h or with corn- 
pressed air. Use a water darnpened cloth only to remove 


dirt and rius t frmn brake parts prior to disassembly. 
Mau!J brake parts contaiu a.'ibestos fibers which can 


become airborne if dust is created du·ring service oper- 
citions. Breathing dust containing asbestos fibers may 


cause serious bodily harm. 


(1) Remove and discard two thirds of fluid from 


largest master cylinder reservoir. 


(2) Remove hub cap and loosen wheel retaining 
nuts. 


(3) Raise vehicle. 


(4) Remove.front wheels. 


NOTE: Work on one caliper at a time only. 


(5) Press caliper piston to bottom of bore . using 
screwdriver (fig. 2G-45). If piston is difficult to move, 
use large C-clamp •. 


70565 


Fig. 26-46 Support Key Retaining Screw RemovaJ 


(7) Remove caliper support key and spring using 
punch and hammer (fig. 2G-47). 


' 
(8) Lift caliper upward· and out of anchor plate and 
off of rotor; (fig. ZG-48). 


(9) Place caliper on front suspension spring .. Do not 


- letlmrke hose-support:weight«if:taliperf-::-Y.· T -- ··~·· 
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Fig. 26-48 


Fig. 26-49 
Inboard Brakeshoe and Antt~Rattle Spring Removal 


(11 ) Remove anti-rattle spring from inboard brake- 
shoe (fig. 2G-49). Note spring position for assembly 
reference. 
·- - 
,,. · 


. ·--- 
(12) Remove outboard brakeshoe from caliper:- - ' 


~-· - .. :· . ( 13) Clean-"'caliper in teriorusing shopclatliS only_ · 
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CAUTION: Do 11ot 11;;e cr1111pre.-;:;erl air to clean the 


cnliper ·i11te1ior. The Ji>rce <~f m111 presst'd uir is e 11ough to 
dislodye or damage the dust boot. 


(14) Inspect caliper for evidence of leakage from pis- 


ton bore. If leakage is evident, overhaul caliper. Refer to 


Caliper Overhaul-CJ Models. 
(15) Inspect abutment (sliding) surfaces of caliper 
and anchor plate for rust or corrosion (fig. 2G-50). Clean 
these surfaces using stiff wire brush and fine grit sand- 
paper and lubricate them with molydisulphide grease. 


Ag. 2G-50 
Abutment Surtacas· 


CAUTION:; It is. important. that . the abutment. sur- 


faces be clean, smooth,. and lubricated with molydiSul- 
phide grease. Rust, corrosion, or foreign material on 


these surfaces will impair the sliding action of the cali- 
per in the anchor plate. 


(16) ·Install Inboard brakeshoe anti-rattle spring _on 
rear flange of inboard brakeshoe. Be sure looped section 
of spring faces away from rotor (fig. 2G-51). 


(17) Install assembled inboard brakeshoe and anti- 


rattle spring in caliper anchor· plate (fig; 2G-49). Do not 


dislodge anti-rattle spring during shoe installation. 


(18) Install outboard brakeshoe in caliper (fig. 2G- 


52). 


(19) Install caliper over rotor and in anchor plate 


(fig. 2G-48l. 


CAUTION: Be very care]id to m;oid tearing or dis- 


lodging the dust boot when installing the caliper. A 
damaged or d i.~p laced boot will expose he caliper piston 


to road splash resulting in corrosion and eventual pis ton 
seizure. 


(20) Align caliper and anchor plate and insert sup- 
port key and spring between abutment surfaces at trail- 


.· ing·end of caliper (fig. 2G-4?). 


2G-50 
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Fig. 26-51 
Installing Anti-Rattle Spring on Inboard Brakashoe 


Fig. 26-52. Inboard Brakashoe Installation 


(21 ) Complete installation of support key and spring 


using hammer and punch. 


(22) Install support key retaining screw and tighten 


screw to 15 foot-pounds (20 .N•m) torque. Be sure screw 


is properly seated in support key notch before 


(24J Press firmly on brake pedal se~·eral times to seat 
shoes. 


1.25) Instail wheels and tires. 


{26) Lower vehicle. 


(27) Recheck master cylinder fluid level and. correct 
if necessary. 


CAUTION: Check for a firm brake pedal before mov- 


ing the vehicle. 


CALJPER OVERHAUL-CJ MODELS 


Removal 


(1) Remove two-thirds of brake fluid from master 


cylinder front reservoir. 
(2) Remove hub cap and loosen wheel retaining 


nuts. 


(3) Raise and support vehicle. 


( 4) Remove front wheels. 


NOTE: Work on one caliper at a time only. 


(5) Clean caliper brake line fitting thoroughly. 


(6) Disconnect brake line at caliper. Remove brake 


line bolt and washers. Discard washers. Cover open end 
of brake line with cloth or tape. 


(7) Remove caliper and brakeshoes as outlined in 


Brakeshoe Replacement-CJ Models. 


Disassembly 


(1) Drain remaining fluid from caliper and place 


caliper on clean work surf ace. 


(2) Pad caliper interior with shop cloths (fig. 2G- 
53). 
•y 
• 
• 
- 
. 
- 
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Ag. 26-53 . Caliper Piston Removal 


\3) Insert air nozzle ·in caliper fluid inlet port and 


slowly apply just enough air pressure to ease piston out 
of bore. 


tightening. 
. ___ 
-W.ARNING:...Do- ·not;.·under a~rcu.msta.nces;-pl.ace 


- ... (23)Fill master cylinder res.ervoir to .~L4 
inch 
fingers in.·ft:rmt:of the. piston in an- attem~atch or 


;..-,-t.6.35::mm) -~e!voir· rim•.:- -~ . -.~ 
. ;.~~;.:::_>- 
~ =-.. 
pr0f~£t _ 
i7~ .. ['Yt.Ciddwwii; :Y.se;.onl'lf,' eturit-glr:iiii1iiiisU.re. ia· . 


ease the piston out of the bore. Excessive air pressure 
can eject the piston with enough force to cause damage 


or personal injunJ. 


(4) . Remove and discard dust boot (fig. 2G-54). 


(5) Remove piston seal from bore using plastic or 
wood tool only. Discard piston seal. 


CAUTION: Do not use metal tools to remove the pis- 


ton seal. Metal tools may damage the piston bore. 


(6) Remove bleeder screw protective cap and bleed- 
er screw. 


Cleaning and Inspection 


Remove rust and corrosion from the caliper and an- 


chor plate abutment surfaces using a wire brush and 
fine grit sandpaper and lubricate these surfaces with 
moiydisulphide grease (fig. 2G-50). 


Clean the caliper and piston with brake cleaning sol- 


vent and dry both parts using filtered compressed air. 


Be sure to blow out all passages in the caliper. 
Inspect the caliper piston fo.r damage. Replace the 
piston if worn, scored, pitted, or corroded. 
Inspect the caliper for damage. Replace the caliper if 


the bore or seal grooves are worn, nicked, pitted, or 
badly corroded. Minor corrosion in the bore can be re- 


moved using a fiber brush only .. 


Inspect the anti-rattle spring, support key, support 
key spring, and support key retaining screw. Replace 
any parts that are damaged or worn .. Replace the sup-· 


port spring and anti-rattle springs if they are flattened,. 


distorted, or lack tension. 
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Assembly 


(ll Lubricate piston bore and replacement piston 
seal with brake fl uid. 


t2l Install piston seal in bore. Work seal into groove 
using fingers only. 


(3) Install bleeder screw and protective cap. 


(4) Install caliper piston and replacement dust boot 


using Installer Too(J-24837. Refer to Piston and Boot 
Replacement with Installer Tool J-24837. 


NOTE: If a boot installer tool is not available. refer to 


Piston and Boot Installation without Installer Tool. 


(1) Lubricate piston and replacement dust boot 
with brake fluid. 


(2) Mount dust boot on Installer Tool J-24837 (fig'" 
2G-55). Allow approximately 1/4 inch (6.35 mm) of.tool 


to extend beyond small lip of dust boot; 


(3) Position assembled boot and installer tool over 
piston bore. Reach through install.er tool and work large 
lip of boot into boot groove in upper edge of piston bore 


(fig. 2G-56). Be sure. boot is completely seated in groove. 


(4) Lubricate caliper piston with brake fluid. 


(5) Insert piston through installer tool and center 


piston in bore. 
·· 


(6) Press piston half-way into bore. Use hammer 


handle and steady pressure to install piston (fig. 2G-57). 


Do not strike hammer handle or piston to install. Piston 
must be pressed into bore only. 
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OUST SEAL 


A42885 


Ag. 26-55 
Positioning Dust Seal on Installer Tool 


PRESS SEAL. I.IP 
FIAML. Y INTO GROOVE 


.,, 


' ... 


Ag. 26-56 
Dust Sul Installation 


(7) Remove boot installer ·tool. 


(8) Seat rubber lip of dust boot in piston groove. 


(9) Press piston to bottom of bore using hammer 
handle. 


(10) Inspect rotor and install caliper and brakeshoes. 
Ref er to Installation. 


Piston and Boot Installation without Installer Tool 


(1) Lubricate piston bore with brake fluid. 


(2) Position dust boot on piston bore. Do not lubri- 
cate boot. 
. 


(3) Reach through top of boot and work large lip of 
boot into boot groove at upper edge of bore. Be sure boot 
is completely seated in groove. 
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THROUGH INSTALLER 
TOOL 
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Fig. 26-57 
Callp1r Piston lnstallatlon 


(6) Hold piston: in position over boot lip and direct 
reduced air pressure of approximately 15 psi (103 kPa) 
compressed air into caliper fluid inlet port. 


NOTE: Reduce air pressure. ta.(), ma:i;i.1Y}um of 15 psi 


(W:J kPa) by closing air supply p_alve r;ompletely; then 
opening it awrnximately 114 ta 1/ :i turn. · 
- 


(7) As air pressure expends boot, carefully work 
piston into boot until boot lip seats in piston groove. 
When boot lip is seated in piston · groove, release air 
pressure. 


· (8) Press piston to bottom of bore using hammer 
handle. 


(9) Inspect rotor and install caliper and brakeshoes. 
Refer to Installation. 


Installation 


(1) Check rotor lateral runout and thickness varia- 


tion. Inspect rotor for scoring, cracks, and broken venti- 
lating ribs. Ref er to Rotor ·Service for procedures. 


(2) Install brakeshoes and caliper. Refer to Brake- 
shoe Replacement-CJ Models. 


(3) Install replacement washers on brake line con- 
nector or fitting and connect brake line to caliper. 
Tighten brake.. line bolL.to...lfiD~_i,nch.-pounds-(18..N•m} 


tox:q.u.e...Or, if.equipped witll-br,aka, !~£it.tin~ tighten 


~~I!~:to 25 f~f2Q,!fil9sJ3f~~~-; .· ,.. · , 


(4) Fill master cylinder to within 1/4 inch (6.35 
mmJ of reservoir rims. 


(5) Press brake pedal firrply several times to seat 
brakes hoes. 
(6) ·Refill master cylinder if necessary and bleed 
brakes. Refer to Brake Bleeding. 


(7) Install wheels. 
(8) Lower vehicle. 
(9) Check brake operation before moving vehicle. 


ROTOR SERVICE 


Rotor Inspection 


( 1) Raise and support front of vehicle. 


(2) Remove front wheels. 


(3) Remove caliper (do not disconnect brake line). 
( 4) Inspect rotor braking surfaces. If surfaces are 


only lightly rusted or scored, proceed to step (5). If 
surfaces are severely scored, cracked, chipped, exces- 
sively worn, or have hard spots (a series of shiny or dark 


colored spots), replace rotor. 


(5) If rotor surfaces are only lightly scaled, rusted 


or scored, remove rotor, bearings and seal from rotor. 


Clean rotor hub bearing surfaces and mount rotor in 
brake lathe. Clean surfaces using flat sanding discs 
while rotor is turning in lathe. 


(6) Remove rotor from lathe. 


(7) Check rotor thickness at center of lining contact 


area . .Thickness must be larger than min um um (replace- 


ment) specification and provide sufficient stock for re- 
finishing if necessary. If rotor is within limits, proceed 
to next, step. ,.If. rotor ja,.-less.,..tha~ . @.ni,mum.. .thickness 
specification or. r~finis}\ing.-~.PuJ~ 1eav,~ .,it)?elow min- 


'!<- 
-imum- thickness speGification. r~plaee . roto_r.1 · 
.,,. 


(8.i Install bearings ariCl seai!n rotor:- -.. ·· 


(9) Install rotor on steering spindle and check run- 


. - out-and thickness variation. Refer to Specifications for 
Tolerances. 


Rotor Measurement 


( l ) i.Vleasure rotor lateral (face) runout (fig. 2G-58). 


(aJ Mount dial indicator on support stand or 


steering spindle. 


lb) Position indicator stylus so it contacts cen- 


ter of rotor lining contact area and zero indicator. 


(c) Turn rotor 360 degrees and note indicator 


reading. Runout my,s~ ; not exceed limit stat~d in Rotor 


Specifications. 
· 
(d) Refin ish rotor if runout exceeds stated 


limit. Replace rotor if runout is so severe that machining 


.. _ 
. would cause rotor to fall below minimum (replacement) 


:.__=~!· ... - thickness spe~if1C:ation .• Ref e'f to Rotor.:sileclficationS. 


::-. ~~ --·- · ·-:: .:;-(e) IL-runout·}sJwi"uiin.:. tiiliits,;-proceed to· step 


- 
·- .. - 
.. (2). ~~- 
· .· - 
··- 
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Ag. 26-58 
Checking lateral Runout 


NOTE: Excessive lateral runout will cause rotor 
wobble resulting in chatter, vibration and pedal 
pul-;atimt. 


(2) Measure rotor thickness variation (fig. 2G-59). 
(a) Measure variation using micrometer or two 
dial indicators. 


(b) Take readings at four or more equally 


spaced points around rotor circumference and one inch 


(25 mm) inward from outer edge of rotor. 


( c) Thickness variation, from point-to-point, 
must not vary by more than limit stated in Rotor- 
specifications. 


(d) Refinish rotor if thickness variation exceeds 


stated limit. Replace rotor if machining will not correct 
yariation or if machining would cause rotor to fall below 
minimum thickness specifica~i6n. 


Ag. 26-59 
Checxlng Tlllciness Variation 
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Rotor Refinishing 


,.,. Rotor refinishing Should only be performed using 
equipment that will machine both of the rotor surfaces 
simultaneously (machining one side at a time can pro- 
duce a tapered rotor). The correct surface finish is 15 to 
80 microinches for CJ models; 20 to 60 microinches for 
Cherokee, Wagoneer and Truck models and must not 
have tool marks (grooves) after machining (fig. 2G-60). 


Ag. 26-60 
Correct Rotor Finish (Nondlrectlonal Crusahatch Pattern) 
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. -tatJ rotor rnay not proi.tueei.. . e 1equir~~-1rotor ftriish. ft 


,. ,, 
·--~y- be ·neces.fa:ry-to ; farnche . rot&-to ,.meet the finish 


requirements. 


'Po · ensure a correce-surfac·e· finish, -follow tlle-·!athe - 


. manufacturer's recommendations for feed and speed 


and either sharpen or replace dull cutting tool bits be- 
fore machining rotor. 


(1) Remove rotor from steering spindle. 


(2) Remove bearings and seal from rotor and clean 


bearing surfaces in rotor hub thoroughly. 


(3) Mount rotor in lathe according to manufac- 


turer's instructions and install anti-chatter band. 


(4) Sharpen or replace cutting tool bits as 
necessary. 


(5) Ylachine rotor as necessary and according to 


lathe manufactui;:er's instructions only. Make two cuts-if 


required and do not remove more than 0.007 inch (0.18 


mm) at a time. 


CAUTION: Do not attempt to refinish the rotor if ma- 


--· - -chininrrwmWJ:~e-the"]J(i;rf"t:o7'all7ie£0iJTrne-mimm:um-:-· 
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Jo.1.f,e-vp=~,...,_,_...,~seet'i~ · T~-· 
~ 
·~~ . 
..,~ ,,, · - 


NOTE: [(one disc brake assembly requires a new set of 


bmkeslw~s. the shoe.<1 on the other assembly must also 


be replaced _to eusure even braking . 


Rotor Replacement-CJ Models 


Removal 


(1) Raise and support vehicle. 


(2) Remove wheel. 


(3) Remove caliper. Refer to Brakeshoe Replace- 
ment-CJ Models. 


(4) Remove bolts attaching hub body to hub clutch 
and remove hub body. 


(5) Remove retaining ring from axle shaft and re- 
move hub clutch and bearing assembly. 


(6) Straighten lip of outer locknut retaining washer. 


(7) Remove outer locknut and retaining washer and- 
remove inner locknut and retaining washer. 


(8) Remove hub and rotor. 


(9) Remove wheel bearings from rotor. 


Installation 


(1) Lubricate wheel bearings with EP-type, water- 
proof wheel bearing lubricant. 


(2) Install wheel bearings and replacement grease 
seal in rotor. 


(3) Install rotor. 


( 4) Install tabbed inner washer and inner locknut. 


(5) Install wheel but do not tighten wheel nuts 
completely. 


. 
(~) _Tjghten inner_ . .locknut to. 50 foot-pounds (68 
N•m) torque using · tool J-25103. Rotate wheel while 


tightening locknut to seat bearings uniformly. 
. 


(7-) Back off inner locknut 1/6 turn (45°-65°). 


(8) Install outer tabbed washer and outer locknut. 
Tighten outer· locknut to. minimum of 50. foot-pounds (68 
N•m) torque and bend·!ip of tabbed washer over locknut . 


(9) Install hub clutch and bearing assembly on axle 


shaft. 


( 10) Install retaining ring on axle shaft. 


· (11) Install new gasket on hub body and install body 


on clutch and bearing assembly. 


(12) Align bolt holes in hub body and rotor hub and 


install hub attaching bolts and tabbed lockwashers. 
Tighten bolts to 30 foot-pounds (41 N•m) torque. 


(13) Install caliper. Refer to Brakeshoe Replace- 
ment-CJ Models. 
· 


(14) Lower vehicle. 


Rotor Replacement-Charokee-Wagonear-Truck Models 


Removal 
- .·;;: -.-.-- 
. - 
-· 


- ~ ....-•- 
.. 
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- 
(if ·Remove wheel.: ·caver, if ~uip~~ a~a - . Joosen · - 


wheer retaining nuts·. "'"e.~· "' • 


•· 
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(2l Raise vehicle. 
(3) Remove wheels. 


(4) Remove caliper. Refer to Brakeshoe Replace- 
men t-Cherokee-W agoneer-Truck Models. 


(5) On models without front hubs: 
(a) Remove rotor hub cap. 


(b) Remove drive gear snap ring and remove 
drive gear, pressure spring, and spring cup. 


(6) On models with front hubs: 


(a) Remove socket head screws attaching hub 
body to hub clutch and remove hub body from clutch. 


(b) Remove large and small hub retaining rings. 


(c) Remove hub clutch from axle shaft. 


(7) Straighten lip of outer locknut retaining washer. 


(8) Remove wheel bearing outer and inner locknuts 


and retaining washers using tool J-6893. 


(9) Remove rotor. 


(10) Remove wheel bearings from rotor. 


lnatallatlon 


(1) Lubricate wheel bearings with EP-type, water- 
proof wheel bearing lubricant. 


(2) Install wheel bearings and replacement grease 
seal in rotor. 


(3) Install rotor. 


(4) Install inner locknut using tool J-6893. 


NOTE: The bearing adjuster inner locknut has a wcat- 


ing peg .on one side. When installed, this peg must face 
away from the bearing. 


• • 
.... (f 
·. L""':" ... • . .J <' 


(5) Install wheel .~m. rotqr out do .not tighten. wheel 
nuts completely at this time. 
,· • · 
:. 


(6) Tighten inner · locknut .. to 50 foot-pounds ··(68 
N•m) torque using tool J-6893. Rotate wheel while tight- 


ening locknut to seat bearings uniformly. 


(7) Back off inner locknut 1/6 turn (45~-65°) while 
rotating wheel. 
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(9) Tighten outer locknut to minimum of 50 foot- 


pounds torque (68 N•m) using tool J-6893. 


(10) On models without front hub: 


(al Install pressure spring cup. 


CAUTION: The s1winu cup 11wst be installed so the 
recessed side nf the cu11 .ti1ce.o; the outboard beari,ug and 
the jlat .o;ide 1~/' the cu11 .ti1ces the pre.<;sure spri'llg. 


(bl Install pressure spring, drive gear and snap 


ring. 


(cl Coat rim of chrome hub cap with Permatex 
Form-A-Gasket number 3 (or equivalent) and install cap 


in rotor hub. 
(11) On models with front hubs: 


(al Install hub clutch on axle. 
( b) Install large and small hub retaining rings. 


(c) Install hub body on clutch and install socket 
head screws. Tighten screws to 30 inch-pounds (3 N•m) 
torque. 
(12) Remove wheel and install caliper. Refer to 


Brakeshoe 
Replacement-Cherokee-W agonner-Truck 
models. 


- (13) Reinstall whe,el but do not tighten wheel nuts 


completely. 
. 


(14) Lower vehicle. 
(15) Tighten wheel nuts to 75 foot-pounds (102 N•m) 


torque on Cherokee, Wagoneer and Truck. On 8400 GVW 
J-20 Truck, tighten nuts to 130 foot-pounds (176 N•m) 


torque. 


(16) Install wheel cover. if equipped. 


SPECIFICATIONS 


General Specifications 


Caliper Piston Diameter: 
c.: Models . .. , .......... . ..... . .... 2.6 inches (6.60 cml 
Cherokee·Wagoneer· Truck . . . . .... .... 2.94 inches (7.45 cml 
Minimum Rotor Thickness: 
CJ Models , . . ... . . .. .. . . , . ........ 815 inches (20.7 mm ) 


Cherokee-Wagoneer· Truck . . . . . . . . . 1.215 inches (30.86 mm I 


Rotor Diameter: 


C.: Models .. ... . , .. . . . ... .. , . .. . . , 
11 . 7 inches 129. 7 cm l 


Cherokee-Waqoneer·J10 Truck ..... .. 12.0 inches (30.48 cm) 


J·20 Truck . . . .. .... . .... .. . . . . ... 12.5 inches (31 .75cm) 


.. --- Rotor Hub-TQ, Bore Ru.noyt Limit ..• . •.... 0.010 inches (0.25 mm) 
Rotor Lateral Runout Limit .....•.•.•.... O.OOS inches (0.12 mml 


""···: ." .. Rotor _Thii:)iiiess Variation . ..• • : . . . • . . . . . 0.001 inches (0.02 mm) 
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Torque Specifications 


Service Set· To Torques should be used when assembling compo_nents. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft-lbs) 
Metric (N-m) 


Caliper Mounting Bolts (Cke·Wag-Trk) . .. . ... . . . ...... .. ....•.. •. .•. ... .. . 


Caliper Support Key Retaining Screw (CJI . ...... . .. . .. • •• •. ...•. . • ... ... . . 
Caliper Brake Line Fitting ......... . . . •..... . •..•...••.•.••..• • .•.•. • .. 
Disc Brake Shield Bolts (Cke·Wag-Trkl . ....... . . . .....• . . . .. . ............ 
Disc Brake Shield Nuts (Cke·Wag· Trkl .... . ...••....•..••... . •....•.• • .. • . 


Front Wheel Bearing Adjusting Locknuts . . ... . •...• . ••.••• .. .•••.....• . .•. 
Wheel Retaining Lugnuts: 
CJ Models .. . . ..... .. . ... . .... . . ..•.• . •....••...... ... . • .••. . ..•• 


Cherokee-Wagoneer-J-1 0 Truck . . . . ..... ..• .•.. . ... .. ... . . . .. .... •.. 


J-20 Truck (8400 GVWI . ..... . .. . . . ...••. . ••••••..•••.. . .. . . .. ••. . . 


Service 
Set-To 
Torque 


35 


15 
160 in·lbs. 


8 
35 
50 


75 
75 


130 


All torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 
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WHEEL CYLINDER CLAMPS 
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DUST BOOT INSTALL.ER 
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Tools 


J-21177 
DRUM BRAKE 
CLEARANCE GAUGE 


~ .. ·- 


;• J-23709 
METERING VALVE TOOL 
(TYPE-0 VALVE) 


I ,••! ··-=~= 
: =4 = 


J-8001 


DIAL INDICATOR SET 


- , 
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~ 
i 
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Service 
In-Use 
Service 
Recheck 
Set· To 
Torque 
Torque 


30-40 
47 


15-18 
20 
150-170 in-lbs. 
18 


5-10 
11 
30-40 
47 
50-55 
68 


65-80 
102 


65-80 
102 
110-150 
176 


J-8057 
BRAKE.SPRING TOOL 


J-2686~ 


METERING VALVE TOOL 


(TYPE-W VALVE) 


J-24837 
CALIPER PISTON 


INSTALLER 


J.26819-25 
BLEEDER ADAPTER 
CLAMP -- 


Service 


ln·Us• 


Recheck 
Torque 


41-54 
20-24 


17-19 


7-14 
41-54 
68-75 


88-108 


88-108 
149-203 
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Abnormal Tira Wair 2H-3 
General 
2H-1 
Polysp1ra Tira 2H-5 
Radial. Wida Tread and Snow Tira AppUcatlons 
2H-5 
Spaciflcatlona 2H-12 
Tira Constractfoa 
2H-1 
Tira Inflation Pressure and CapacJly 2H-2 
Tira Maintenance and Condition 
2H-4 
Tira Repair 2H-4 


Jeep vehicles are equipped with American and metric 
size, tubeless-type, pneumatic tires available in load 
ranges SL, B, C, and D. Standard equipment tires are of 
bias-ply or bias-belted construction. Radial-ply tires are 
available as an option on most models. · 


Standard equipment wheels. are safety rim, drop cen- ... , 


. ter-type~ . co~tructed entirely of steel. Optional .wheels, 


which are available on most models, consist of forged 
aluminum wheels, . wide rim spoke-type sport wheels, 
and chrome plated styled steel wheels. 
Original equipment wheels and tires are tested and 


selected to provide the best all around performance for 


normal operation. To obtain optimum wheel/tire per- 


formance. tire inflation pressures must be maintained 


at recommended levels and wheel/tire condition should 


be checked regµlarly. This is especially important on 


vehicles equipped with the Quadra-Trac full-time four 
wheel drive transfer case. 


TIRE CONSTRUCTION 
Three types of tire construction are currently in use. 


They are referred to as bias-ply, bias-belted, and radial- 
ply construction. The description for each construction- 


type is derived from the method used to position the tire 


cord plies in relation to the tread centerline. 
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Tira Rotation 
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Tira Roughness 
2H-8 
Tira Size and Load Rating 
2H-2 
Vibration 
2H-1 O 
Wheals 
2H-5 
Whael Balancing 
2H-6 
Wheal Bearing Adjustment 
2H-6 
Wheal Maintenance and Condition 
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BELTS 
BELTS 


BIAS - PLY 
RADIAL· PLY 
BIAS - BEL TED 


Fig. 2H-1 
Types of Tira Construction 


Bias-Belled Construction 


70189 


Bias-belted tires are constructed basically the same as 
bias-ply tires. However, in addition to the angled body 
cord plies, they also have belts that encircle the tire. 
These belts are located under the tire tread and extend 
from tread shoulder to tread shoulder (fig. 2H-l). 


Radial-Ply Construction 


~ . Bias-Ply Construction. _ _ . _ 


Radial-ply tires, like bias-belted tires, also have belts 
under the tread which encircle the tire and extend from 
tread shoulder to tread :;houlder. However, these tires 
are constructed with the body cord plies at right angles 
to the tread centerline. The plies cross the tread center- 
line at an angle of approximately 90 degrees (fig. 2H-l). 
Because the body cord plies radiate from the tread cen- 
terline, 'thi~ type of construction is· designated· radial- 
ply. 


. ,. 
--~ - 
. 
Bias-ply tires- are-constl'm'tedwith the-.l:1ody cord plies 
extending from bead-tcf-~ead ~ and.-at-an :angle . tq· the 
tread centerline (fig. 2H-l). Alternate plies overfap-one . 


another at opposing angles. 


I 


2H-2 
WHEELS AND TIRES 


Identifying Tire-Types 


Radial tires are identified by the code lett~i: . R which 


appears in the size description imprinted on the tire 


sidewall. Bias-ply and bias-belted tires do not have such 
a code letter. For example, P225/75R-15 or HR78-15 for 
radial tires as compared to H78-15 for similar size bias- 


ply or bias-belted tires. 


NOTE: As a result of their unique construction, radial 
tire.c; have a highly flexible sidewall. This flexibility is 


1·esponsible for the characteristic sidewall "bulge" which 
makes the tire appear to be underinfZated. This is a 
11on1wl condition j(Jr radial tires. Do not attempt to 


reduce this bulge b!J overinjZating the tire. The only way 


to be su re a tire is properly inflated is to use an accurate 


aud reliable tire pressure gauge. Check and adjust in- 


.tllltiou pressures in accordance with the information 
provided in the Tire Inflation Pressure Chart at the end 
of this chapter. 


TIRE SIZE AND LOAD RATING 


American and metric tire sizes and tire load range 
ratings are indicated in the combination of letters and 
numbers imprinted on the tire sidewall such as: 


·-o 
t D 


t 


HEIGHT 
HEIGHT 
IS 
IS 


83~~ 
78% 
OF 
OF 
WIDTH 
WIDTH 


CONVENTIONAL t 
78-SERIES 
t 
SIZES 
SIZES 


"83" PROFILE RATIO 
"78" PROFILE RATIO 


CWIDTHI 
IWIDTHI 
r ~ "Jk ~ 
~HEJ;T 


~WIDTH ~WIDTH 


70-SERIES 
SIZES 
t 
GO-SERIES 
t 
SIZES 
l-70" PROFILE RA TIO 
"60'' PROFILE RATIO 
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P225/75R-15 load range SL, H78-15 load range B, G78-15 


load range D and 9.50-16.5 load range D. The load range 


rating replaces the ply rating system formerly used to 
denote tire load capacity. Original equipment tires used 
Original equipment tires used on Jeep vehicles are 


on Jeep vehicles are available in load range ratings SL, 
selected and tested to meet operating requirements 


B, C, and D. 
within tire capacity. The recommended load capacities 
NOTE: The SL load range rating applied to the 
and inflation pressures for full or reduced load operation 


P225/75R-15 metric tire is equivalent to the current load 
are listed in the Tire Inflation Pressure Chart at the end 


rangeB r<:J;ting. - -·· 
.,.. 
- 
.; · ,;:·¥·• "-'i_.,,_-.. "?_-, oM-his-chapter. This -informatinn is also provided in the 


, Co~vention.al..size Ameiiican .tires are··identified··with---.. :....~ow.ne_rs manual and~on .. a label attached· to.the interior 


·riu~bers only such as 9.50-16.5. T~esenumbe.r:s-.i$dicat~.-.~;~1¥face of the glove boii: door: ·-_: 
.. 
~· 
. 


approximate tire width and rim diameter in inches. For 
Tire inflation pressures are selected to be compatible 
example, 9.50 represents tire sidewall-to-sidewall width 
with the load capacity, ride, and handling character- 
and 16.5 the nominal wheel rim diameter required; 
istics of a specific vehicle-. In cases where a slightly 
The newer American tire sizes are based on tire pro- 
softer ride is pref erred, the driver may use reduced load 


file ratio and use letter-number combinations such as 
pressures but must not exceed 55 mph (88 km/h) or 
H78-15. In this case. letter H represents tire industry 
reduced load vehicle capacity. 
specifications for the load and inflation schedule for 
When sustained high speed operation is anticipated. 


tires in this letter classification. The number 78 in- 
tires·may be inflated to recommended full load inflation 


dicates tire section height as determined by the ratio of 
pressures plus an additional 2 psi (14 kPa). However, 


section height to sidewall-to-sidewall width. Or, height 
inflation pressures must not exceed maximum recom- 
divided by width equals size or profile ratio. In this case, 
mended pressures. 


the height of an H78 tire is equal to 78 percent of the 
Tire pressures should be checked and adjusted to rec- 


width. This formula applies to all profile series tires (fig. 
ommended levels on a weekly basis. This is especially 


:2H-2l. The number 15 denotes the wheel rim diameter 
important when extreme changes of 20 degrees or more 


required. 
. 
in aver~ge seasonal temperatures occur and is especially 


:VIetric size tires also use letter-number combinations 
important on vehicles with Quadra-Trac. 
to indicate size and type. For example, with tne 


P225/75R-15 tire, .letter P indicates tire use is for pas- 
Adjusting Inflation Pressures 


sel).g~i:_"'.ehicle ~p_l_ication_§, 225 is the sidewail.'.'.to-sid~ .-~-~- Chec!Land adj.ust...inflation. pressures only--when the·- 


\\'_all width ip m.illl~!!t~r1>, 75 is the profile.r3*iQ:....(li&ight. .. 
..,..,,~ titeS are cold, or driven.foi:.lessJ:han-two miles atsueeds:r 


. ~,Q.,~~l.~_ ·]5% of-w.~'¥:_-W:.'R:.i~i~_e:'i .~ m1~al~7 ='1~rnw:m~ .-b~!o~ 
.;..4:!>~.zm>h·J~Igiif;it.::9t .~-h,e:-_v~~ai: beeU.. · 


and 15 the-wheel rim dfameter reqmreo statelf udncHes. 
par°"tea for three hours or more. 


.J 
" ·· · ' 


. ~ . _..,.,., 


Do not reduce inflation pressures if the tires are hot, 


· or driven over two miles at speeds above 40 mph (64 
km/ h). At this stage, tire pressures may increase as 
much as 6 psi over cold inflation pressures due to air 
expansion caused by heat buildup in the tire. 
When checking and adjusting inflation pressures, al- 
ways use a reliable and accurate gauge to ensure proper 
inflation levels. 


ABNORMAL TIRE WEAR 


Abnormal tire wear may be caused by incorrect in- 
flation pressures, tire-wheel unbalance, worn suspen- 
sion components, improper brake operation, bent 
wheels, front wheel alignment, or excessive speed on 
turns. 
In most cases, inspection of tire wear patterns will 
reveal the cause of abnormal wear. The various types of 
wear patterns and necessary corrective action are illus- 
trated in figure 2H-3. 
Rapid wear of the tread shoulders is usually caused by 
underinflation or lack of rotation or a combination of 
both. If this type of wear occurs and the tires are serv- 
iceable, rotate the tires and inflate them to recom- 
mended levels when they are cool. 
Rapid wear at the tread center is usually caused by 
overinflation or lack of rotation or a combination of 
both. If this type of wear occurs and the tires are still 
serviceable, rotate the tires and inflate them to recom- 
mended levels when they are cool. 
Cracked treads are usually caused by underinflation 
or excessive high speed operation or a combination of 


qoth. Tires ;yith cracked treads should be replaced and 
the replacement tires properly maintafued w::· avoid a 


· rec.urrence .. 


CONDITION 


CAUSE 


I~ 


CRACKED. TREADS 


UNDERINFLATION / 


OR 


EXCESSIVE SPEED 
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Excessive wear of one tread shoulder may be caused 


by excessive speed on turns or by incorrect camber. 


Incorrect negative camber will wear the inboard tire 
shoulder while incorrect positive camber will wear the 
outboard shoulder. If this type of wear occurs, check 


camber. If camber is incorrect, the front axle housing 
may need to be replaced. If camber is within specified 
limits, caution the owner about excessive speed on 
turns. If the tires are serviceable, rotate them and ad- 
just inflation pressures to recommended levels. 
Incorrect toe-in will cause the tire tread surface to 
develop a feathered edge. One side of the tread will be 
rounded while the opposite side develops a feathered 
edge. This type of wear indicates that the tire is side 
slipping and scuffing as it moves over the road surface. 
A feathered edge that faces toward the vehicle in- 
dicates excessive toe-in. A feathered edge that faces. 
away from the vehicle indicates excessive toe-out. The 
direction in which a feathered edge has developed can be 
determined by passing a hand over the tire tread sur- 
face. Bent steering knuckle arms can also cause this type 
of wear. 


If a feathered edge develops, check and correct toe-in 
as necessary and rotate the tires if they are serviceable. 


Wida Tread Blas-Belled Tire Wear 


Bias-belted wide tread tires have an initial wear char- 
acteristic that is unique to this type of tire. It occurs as a 
fairly rapid but even wear of the second and sixth tread 
ribs (fig. 2H-4). Wear may occur at only one of the ribs 
or at both ribs simultaneously. In some cases, a slight 
cupping of these ribs may also develop in addition to 
wear. Although wear develops rapidly,' the degree of 
wear is relatively light. 
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This wear characteristic is a normal condition with 
wide tread bias-belted tires and is related to the tread 
deflection properties of these tires. When the tread is 
pressed against the road surface, all tread ribs do not 
support equal portions of weight. The outer and center 
ribs support the most weight while the second and sixth 
ribs support the least. Because oi the lighter load on the 
second and sixth ribs, they are able to deflect more and 
tend to slip and scrub slightly as the tire rotates. This 
action causes more wear on these ribs. 
Wear on the second and sixth ribs cannot be reduced 
by over or underinflating the tires. Maximum benefit in 
minimizing wear is obtained only by adhering to the 
specifications recommended for tire inflation pressures, 
tire rotation, and front wheel alignment. 


°](~~ 


1 MAINTENANCE ANO CONDITION'- . · -· . - 
· 


~~<'; 
· -: 


· · · To maximize tire performance, inspect tires fre- 
quently for signs of incorrect inflation and uneven wear 
which may indicate a need for balancing, rotation, or 


.. alignment. Tires should also be inspected frequently for 
cuts, abrasions, stone bruises, blisters, or for objects 
imbedded in the tire. Weekly inspection intervals are 
recommended as a minimum. More frequent inspections 
are recommended when extreme temperature changes 
occur or where road surfaces are .rough or occasionally 
littered with debris. 


As a further check of tire condition, tread wear in- 
dicators are molded into the bottom of the tread grooves. 
These indicators appear in the form of 1/2 inch (13 mm) 
wide bands across the tread when it has worn to a 
thickness of 1/ 16 inch (1.58 mm) or less (fig. 2H;-5). The 
tire should be replaced when these bands become visible. 
A number of states have statutes concerning min- 
imum permissable tread depths and use these indicators 
as the tire wear: limit. . 
- 
. - - ·- - - --- -r- ~ 


-~~~~Clean ti~es u;'ing a::mild soaµ and water soiution-on!y 


~-- a11~ser._th9,~01~lY; ~i~h_'.:_·\11;~1.'.:: ;Qo not -.~~lljc 


-·,·....-goflffiorii or a5ra81ve materials. To clean white s1iiewiills 


and raised letters and numbers, use an approved white- 
wall cleaner only. Do not use steel wool, wire brushes, or 
materials having a mineral oil base such as gasoiine, 
paint thinner, or turpentine. These materials are harm- 
ful to the tires and will also discolor the white sidewalls 
and raised figures. 


TREAD 
STILL GOOD 
-- 
..-. ~-- - 


TREAD 
WORN OUT 
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TIRE REPAIR 


Punctured tires should be removed from the wheel 
and permanently repaired from the inside using a com- 
bination repair plug and- vulcanized patch. When repair· . 


Uig punctures, always follow- the manufacturers 
instructions for rep?-ir kit installation. 
Punctures in th'e tread area only are repairable (fig. 


2H-6). Never attempt to repair punctures in the tire 


. ~'-·- -.~ 


·-.: ·_10225. 


~ -·· .. ~e- 
•-..... '· 


. _shoulders or. sidewalls. In addition, never attempt to 


. repair any tire that has sustained the following damage: 


• Bulges '6~ blisters . ..,.. 
' 


• Ply separations 
• Broken, cut, or cracked beads 
•Fabric cracks or cuts 
•Tires worn to the fabric or if wear indicators are 
visible 
• Punctures larger than 1/ 4 inch (6 mm) in diameter 


Externally applied repair plugs, blowout patches, and 
aerosol sealants should be considered as emergency-type 
repairs only. Tires repaired in this fashion should not be 
driven at speeds over 40 mph (64 km/h) or for more than 


75 miles (121 kilometers) before permanent repair is 
made. 


TIRE ROTATION 


To equalize wear, tires should be rotated at the inter- 
vals specified in the Mechanical Maintenance Schedule. 
The first rotation is the most important in setting the 
stage for even tread wear. After rotation, adjust tire 


inflation pressures to the levels recommended in the 
Tire Inflation Pressure Chart. 
Radial tires are not rotated in the same manner as 
conventional tires. Conventional tires are rotated in a 
crossing pattern. Radial tires are rotated on the same 
side; front-to-rear (fig. 2H-7). 


Conventional Tire Rotation 
Radial Tira RoUtion 


Fig. 2H-7 Tire Rot1t1on 


RADIAL. WIDE TREAD AND SNOW TIRE APPLICATIONS 


Radial, wide tread, mud and snow, or conventional 


tires must be installed in complete sets only. This is 
especially important on vehicles with Quadra-Trac. Dif- 


·feren t tir~ types .must not be intermixed at. any time. 


CACTlON: Tires installed on Jeep four-wheel drive 


uehides must all be of equal circumference to maintain 


J. 
satisfactory operation. They must also be the same size, 


. - -treid-Jia:tforn, rniike;~Oiiitnic'tion,-a.nd·rilJfli[iOii-pres-. · 


·;,~ ~.;;~ ~Ui;e. . 11!-terrr;:ixf'ng ~ tr~-es~.ef.¥Jl.~L#~~ comt~'lfan 


~~· ··c:·:wi-Ll-cause-unusual h:trmdl.ing;::.rioi,sy«rpemtion, and accel- 
erated wear of driveline components. 
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Wide tread tires must be installed in complete sets 
and only when there is adequate clearance for the tire in 
the wheel well. Ref er to the Tire Inflation Pressure 
Chart for tire sizes allowable on each model. 
Radial tires must never be intermixed with bias-ply or 
bias-belted tires on any vehicle. Intermixing these tires 
will produce an adverse effect on vehicle handling and 
cornering stability. In an emergency situation, tires may 
be intermixed but only for the duration of the emer- 
gency and only if vehicle speed is kept below 40 mph (64 
km/h). 
Mud and snow tires must not be intermixed with 
conventional tread tires on any vehicle. These tires must 
also be of the same size, tread pattern, make, construc- 
tion, and inflation pressure. In addition, never mix bias- 
ply or bias-belted snow tires with radial-ply mud or 
snow tires. 


POLYSPARE TIRE 


The Polyspare lightweight spare tire furnished with 
Cherokee and Wagoneer models and J-10 trucks is de- 
signed for emergency use only. Operation of the tire at 
speeds over 50 mph (80 km/ h) and travel in excess of 100 
continuous miles (160 km) is not recommended. 


The Polyspare tire is mounted on a standard type 15 x 
6-inch steel wheel. Correct inflation pressure is 32 psi 
(221 kPa) and the tire can be inflated with conventional 
inflation equipment. Installation and removal of Poly- 
spare does not require special tools and the anticipated 
tread life is approximately 3,000 miles (4 800 km). 


WHEELS. 


The standard equipment wheels used on Jeep vehicles 
are safety rim, drop center, J-type wheels of all-steel 
construction. Optional wheels include chrome-plated 
styled steel wheels; wide rim spoke-type steel wheels, 


and forged aluminum wheels. 
Steel wheels are of two-piece construction consisting 
of a rim and center section (spider). The two sections are 
welded together to form a seamless, air-tight assembly. 


WHEEL MAINTENANCE AND CONDITION 


Wheel condition should be checked frequently. Re- 
place any wheei that is cracked, bent, severely dented, 
has excessive runout, or has broken welds. The tire 
inflation valve should also be inspected frequently for 
wear, leaks, cuts. or looseness and should be replaced if 


damaged or worn. 
Clean all wheels with a mild soap and water solution 
only and rinse thoroughly with water. Never use abra- 
sive or caustic materials, especially on aluminum or 
chrome plated wheels-a5 the surface will be etched or the 
plating severely damaged. After cleaning aluminum or 
chrome plated wheels, apply a coating of protective wax 
to preserve the finish and lustre. 
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WHEEL BALANCING 


'Wheel balancing may be performed using on or off- 


vehi'cle equipment. However, when using on-vehicle bal- 
ancing equipment, observe the following precautions: 
• On veh~ l es with a Trac-Lok rear axle, do not use on- 
vehicle equipment to balance the rear wheels. In- 
stead, remove the wheels and balance them off the 
vehicle using a two-plane, dynamic balancer. 
•On vehicles with front hubs, place the hubs in the 4 x 
2 or Free position before balancing front wheels. 
• Before balancing wheels on a vehicle equipped with 
a Model 208 or 300 tr an sf er case, shift the transmis- 
sion and transfer case into neutral. 
• Before balancing wheels on a vehicle equipped with 
a Quadra-Trac Model 219 transfer case, disconnect 
the front or rear propeller shafts as required. 
Because of their unique construction, radial tires are 


sometimes less responsive to certain balancing tech- 
niques. In some cases, dynamic two-plane, off-vehicle 


type balancing equipment will provide the most satis- 
factory results with radial tires. 
When balancing aluminum or chrome plated wheels, 


take care to avoid damaging the wheel surface when 


installing balance weights. Use self-adhering type 


weights on aluminum wheels only and install them on 
the back side of the wheel whenever possible. 


WHEEL BEARING ADJUSTMENT 


Wheel bearing adjustment is very important because 


it establishes the operating clearance of the wheel'bear- 


.. ings. A: tight a9justmen~ ~preloads_ the. beari~gs exces- 


. s ivelf causing them 'to"o'verheat. A. lO()S~ atj.justment 


.allo~s Hie'· h~f 
to_Jfil~t p~ti~n as. 
bearin~ load varies 


- durmg accelerattcrn, ora.King; and cornering. A loose 
bearing adjustment can produce shimmy, vibration, and 


low brake pedal heights as a result of disc brakeshoe 
knock back caused by rotor wobble. 


Front Wheel Bearing Adjustment-CJ Models 


(1) Raise vehicle. 


(2) Remove bolts attaching front hub to rotor hub 
and remove hub body and gasket. 


(3) Remove snap ring from axle shaft and remove 
hub clutch assembly. 


(4) Straighten lip of outer locknut tabbed washer 


(fig. 2H-8). 


(5) Remove outer locknut and tabbed washer. 


- (6) ·Lo6sen, then tignten inner- locknut to 50 foot- 
pounds (68 N•m) torque using tool J-25103. Rotate wheel 
while tightening nut to seat bearing properly. 


(7) Back off inrier locknut 1/6 turn (45°-65°) while 


-~ -·rotating-whei:!t' Wlieel musTri:itaWfreely-·ana'not dis- 


:___ 
pJay~anY.: l~~-riil)pll.~etnenL ~ .:.- 
-·: ··- ~ ~;: :. __ _ 


::.._ -- .__: ~ :xsFTristart:taDl;eCi W'isher·:md miter-lockilift: --- -- · 


(9) Tight.en outer locknut to 50 foot-pounds (68 


N•m) torque using tool J-25103 and bend lip of tabbed 


washer over locknut. 


(10) Recheck bearing adjustment. Wheel must rotate 
freely and not display any laterai movement. 


(11) Install hub clutch assembly on axle shaft. 


(12) Install snap ring on axle shaft. 
(13) Install gasket and hub body. Tighten hub bolts 
to 30 foot-pounds ( 41 N •m) torque. 


(14) Lower vehicle. 
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Front Wheal Bearing Adjustment-Cherolcae- 
Wagonaer-Trucr 


(1) Raise-vehicle. 


(2) On models without front hubs: 


(a) Remove wheel cover and hubcap. 


(b) Remove drive gear snap ring (fig. 2H-9). 


(c) Remove drive gear, pressure spring, and 
spring cup (fig. 2H-9). 


(3) On models with front hubs: 


(a) Remove socket head screws from hub body 
and remove body from hub clutch assembly. 


(b) Remove large retaining ring from hub. Re- 
move small retaining ring from axle shaft. 


(c) Remove hub clutch assembly. 


(4) Remove outer locknut and lockwasher (fig. 2H- 
9). 


(5) Seat bearings by loosening, then tightening in- 
ner_ locknut to 50 foot-pounds C68 ~·m ) torque using tool 


J-6893. Rotate- wheel while tightening locknut to seat 
bearings uniformly. 
(6) Back off inner locknut 1/6 turn (45°-65°) while 


r o"tati_!lli{ whee.I.~--........ - ---·- 
- 
. -- --- 
- - -- 
. CT) Install- lockwasher. Align one of. lockwasher 
holes with Qei orr:inn~r locknut: and install·washerorr - 
. --t 
-· ·-· -•+e- 
- - 
':. 
. .,,._. 
--- ~ "'- . - - ....-- ... 
--. ..... .... __ 
nu. 
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(8) Install outer locknut. Tighten outer locknut to 
minimum of 50 foot-pounds (68 N•m) torque using tool 
J-6893. 


(9) Recheck bearing adjustment. Wheel must rotate 
freely and not display any lateral movement. 


(10) On models without front hubs: 


(a:) Install,spring·cup and pressure spri_ng: ~ · 
. 


CAUTION;~- 1.'~~· ~~~~-· 9up m~t ~ b~ installed' so.1the 


recessed Side faces the-bearing and the flat sidef~ the· · 


pressure spring. The pressure spring shou/,d contact the 
flat side of the cup only. 
· · 
. 
. 
. 


(b) Install drive gear and drive gear snap ring. 


(c) Coat hubcap rim with Permatex Form-A- 
Gasket No. 3 or equivalent and install hubcap. 


(11) On models with front hubs: 


(a) Install hub clutch assembly. 


(b) Install small retaining ring on axle shaft. 
Install large retaining ring on hub. 


(c) Install hub body on hub clutch. 


(d) Install socket head screws in hub. Tighten 
screws to 30 inch-pounds (3 N•m) torque. 


(12) Lower vehicle. 


Rear Wheel Bearing Adjustment 


AMC/ Jeep Rear Axle 


The, wheel bearings used in, Cherokee, W agoneer- and, .. 


J-10 Truck models do not require adjustment. The shafts 


-.~_used in th.ese.,axle .. mo.9-~!S:~ are _equipped wi.th tapered 
roller bearings which are capable ·of acc.epting iateraf 


thrust in either direction. However, the tapered axle 
shafts used in CJ models (AMC/Jeep axle) do require 
correct axle shaft end play to maintain proper bearing 
operating clearances. Ref er to Chapter 2F -Axles for 
end play measurement and adjustment procedures. 


.Modal 60 Full-Aoatlng Rear Axle 


(1) Remove axle shaft attaching bolts, lockwashers, 
and cone washers (fig. 2H-10). 
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(2) Remove axle shaft and shaft gasket. Discard 
gasket:"' ..., ·- 


· ( 3~ - Straighten lip:of lockwasher and remove locknut 
and lockwasher. 


( 4) Raise vehieJe. 


(5) Rotate wheel and tighten adjusting nut to 50 
foot-pounds (68 N•m) torque using tool J-25106. 


(6) Back off adjusting nut about 1/6-turn or until 
wheel rotates freely without lateral movement. 


(7) Install and tighten locknut to 50 foot-pounds (68 
N•m) torque and bend lockwasher lip over locknut. 


(8) Check adjustment and correct if necessary. 


(9) Install replacement axle shaft gasket and axle 
shaft. Install cone washers, Jockwashers, and bolts. 


(10) Lower vehicle. 


TIRE ROUGHNESS 
Roughness, vibration. tramp, shimmy, and thump are 
usually caused by excessive wheel or tire runout, cupped 
tires, or wheel/tire unbalance. These problem conditions 
may also be caused by operation over rough or undulat- 
ing road surfaces. Driving the vehicle on different road 
surfaces will usually help determine if the road surfaces 
or tires are causing the problem. 
Always road test the vehicle to determine the exact 
nature of the problem. Drive the vehicle for at least 
seven miles (11 km) to warm the tires and remove tem- 
porary flat spots that may have formed while the vehiCle 
was parked. Note tire condition and wear and check and 
adjust inflation pressures to recommended levels before 
road testing. 


Proper mounting of radial tires is very important. 
Incomplete seating of the tire bead can produce a high 
frequency vibration at speeds above 45 mph (72 km/ h). 
Improper bead seating can be checked by visually in- 
specting the tire. Correction involves removing and re- 
seating the tire on the wheel. 
Because of their construction, radial tires are some- 
times Jess responsive to certain methods of wheel bal- 
ancing. Radial tire balancing is best accomplished using 
dynamic, two-plane, off-vehicle balance equipment. 


Tira Thump 


Thump noise is caused by the tire moving over irre- 
gularities in the road or by irregularities in the tire 
itself. The sound coincides with each wheel revolution. 
To determine which tire is causing thump, inflate all 
tires to 45 psi (310 kPa) temporarily and drive over the- 
same roads. If thump stops, reduce the pressure in one 
tire at a time and repeat the road test. Perform this 
procedure until all tires have been tested and each test is 
made with three tires at high pressure and one tire at 
recommended pressure. When thump develops again, 
the tire just reduced to normal inflation pressure is the 
problem. tire. 


NOTE: Although the 'f)rOcedure for diagnosing thump 
is usually effective wi,th conventional tires, it is consid- 
erably less effective wi,th radial tires. 


Tira Tramp 


Tramp is caused by wheel/tire static unbalance or by 
Radial.Tira.Panormanca,Charactartstlcs -- ·· •:-: ~ -:"' .· ~.. :.,;,. --· 
ext?-essive fateral runout of the tiie· or wheel. 
As a··resu-lt· of ,theil'" uni-que construction, radial tires · · 
The· most ·effective method for checking static' balance 
produce ·~ide; han~ 
and· appeal-an~ charadeHstt~s-:· 
is by using off-vehicle balancing equipment. · 


that are noticeably different from conventional tires. 
Static balance is the result of an equal distribution of 
The low speed ride quality or feel of radial tires may 
wheel and tire weight about the circumference of the 
seem qars~ when compar~d to copventional tires. Th.is is 
tire. In this case, weight is distributed about the spindle 
a normal characteristic and is due to·the stiff belts used 
in such a manner that the assembly lacks the tendency 


in radial tire construction. Harshness often leads to the 
to rotate by itself when mounted ·on the arbor of a 
assumption that the tires are overinflated .. Do not un- 
balancing machine. 
· 


derinflate radial tires in an attempt to correct this con- 
Static unbalance occurs when an unequal portion of 
dition. Inflate radial tires to recommended levels only. 
weight is concentrated at one point on the tire and wheel 
Because radial tire body plies are positioned at a 90 
(fig. 2H-ll). It caus.es a vibratory-type pounding action 
degree angle to the tread centerline, they have highly 
which is referred to as tramp or hop. 
flexible sidewalls. It is this flexibility which produces a 
Dynamic balance is the result of an equal distribution 
characteristic sidewall bulge making the tire appear un- 
of wheel/tire weight around the plane of rotation (fig. 
derinflated. This is a normal condition. Do not attempt 
2H-12). This causes the \Vheel to rotate smoothly about 


to reduce this bulge · by overinflating the tire. Check 
the axis that bisects the wheel and tire centerline. 


infla.tion pressure using. an accurate gauge and inflate 
Dynamic unbalance occurs when unequal forces are 
radial tires to recommended levels only. 
concentrated at opposing points on the tire circum- 
At speeds of 15 mph (24 km/h) or less, radial tires 
ference. It will cause shimmy and vibration at medium 
may generate a side-to-side or waddle motion. This mo- 
and high speeds (fig. 2H-12). 
tio{l j s .3. normal r:adial tire char.acteristic. andjs..du.e...to~ ~· -'.l'lie.iaest eif~tive method for balancing-wheeiS'·md 


th~ 
· highly flexible ·sidewall. An objectionable .. waddle . ·. 
tires is by using equipment that will correct both static 


-.. :...- _-co:rulitioi;. ~ 
.)~~i:ej: o:i~L~Y.;;:~jiJ!i;.~~.::,;;..,::.;·~-:a;~fnam~lance· ·· · Dyna.miC;: .. two,..plane ~baiallcing 


· ·-Wli"eel oaTancing w1ll not affeviate·this conditfon. 
equipment is preferable. 


Since procedures vary-with different machines,..follow 
the equipment manufacturers operating instructions ex- 
plicitly to obtain satisfactory results. _: ·:.. 
. 
~ .': , ~- . 


WARNING: On-vehicle type wheel ba/,ancers may be 
used on the rear wheels of vehicles equipped with a 
Trac-Lok differential, but only after raising.the rear end 
and remomng the wheel opposite the one being ba/,anced. 
In addition, do not exceed 35 mph (56 km/h) on the 


speedometer when spinning wheels. As a result of dif- 


ferential action, actual wheel speed is double the speed 


indicated on the vehicle speedometer. The centrifugal 


force generated by a tire spinning at high speed could 
cause damage and personal injury. 


Wheal and Tire Runout 


Excessive radial or lateral runout of a wheel or tire 
can cause roughness. vibration, tramp, tire wear, and 
steering wheel tremor. 


Before checking runout, drive the vehicle for at least 
seven miles to remove temporary flat spots that may 
have formed in the tires. Flat spots must be removed to- 


avoid false readings when measuring runout. 
Measure runout using a. dial indicator.:. AIL measure- 
ments should be made on the vehicle with the tires 
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70227 


70226 


inflated to recommended levels and with the wheel bear- 
ings adjusted to specifications. 


. Measure radial runout at the center and outside ribs 
of the tread face (fig. 2H-13). Measure lateral runout at 
the tire· sidewall just above the buffing- rib on the side- 
wall (fig. 2H-13). 
On conventional tires, radial runout should not exceed 
0.105 inch (2.66 mm) and lateral runout should not ex- 
ceed 0.080 inch (2.03 mm). Mark the high points of lat- 
eral or radial run out for reference. 


~~ 
,~~"" 
JI~\ . ~ \ 


~ 
) 


_ 
/ 


RADIALLY 
LATERALLY 
41412 


Ag. 2H-13 Mannn1 Tin lllDDlt 


' I 
I 
I 
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On radial tires, radial- runout should not exceed 0.080-. 


inch (2.03 mm) and lateral.. runout should not exceed. 


0.100 inch (2.54 mm). 
If the tire radial or lateral runout exceeds specifiea· · 


limits, it will be necessary to check wheel runout to 
determine whether the wheel or tire is at fault. 
Wheel radial runout is measured at the wheel rim just 
inside of the wheel cover retaining nibs (fig. 2H-14). 
Wheel lateral runout is measured at the wheel rim bead 
flange just inside the curved lip of the flange (fig. 2H- 
14). Mark the high points of radial or lateral runout for 
reference. 


RADIALLY 
LATERAL1.Y 
41413 


Ag. 2H-14 
Measuring Wll• Rua.a 


Wheel radial runout should not exceed 0.035 inch (0.88 
mm). Wheel lateral runout should not exceed 0.045 inch 


(l.14 mm). 
If tire rnnout exceeds specified.limits, but wheel-run: · 


out iswithin,.limits, runout·.ma/Be r:e<;iuced ~o.an. acce.pt­ 
able level by changing tire~ posit!o~ Qn_.,tbaheel so. th.at 
the previously marked high points are 180 degrees apart. 


NOTE: On vehides with disc brakes, excessive wheel 
lateral runout may be caused by excessive rotor hub-to- 
bore runout. Refer to the Rotor Inspection procedure in 
Chapter 2G. 


VIBRATION 


Vibration may be caused by tire and wheel unbalance 
or runout, incorrect wheel bearing adjustment, loose or 
worn suspension or steering components, worn or defec- 
tive tires. certain. tire tread patterns, incorrect universal 
joint angles, worn universal joints, excessive propeller 
shaft runout or yoke runout, rotor or brakedrum runout, 
loose engine or transmission supports,. or by engine op- 
erated accessories. 


Vlbntlon Types 


visible motion in the rear view mirror, fenders, dash 
panel, or steering wheel. 
Audible vibrations are heard or sensed above normal 
background noise and may or may not be accompanied 
by a mechanical vibration. In some cases, ooey occur as a 
droning or drumming noise while in other cases they 
produce a buffeting sensation that is felt or sensed by 
the driver rather than heard. 


Vlbn~lon Sensitivity 


Mechanical and audible vibrations are sensitive to 
changes in engine torque, vehicle speed, or engine speed. 
They usually occur within one, or sometimes two well- 
defined ranges in terms of vehicle speed, engine rpm, 
and torque application. 


Torque Sln11Uv1 


This means that the condition can be improved or 
worsened by accelerating, decelerating, coasting, or 
maintaining a steady vehicle speed and application of 
engine torque. 


V1hld1 Splld Sensitive 


This means that the vibration occurs at the same 
speed and is not affected by engine torque, engine rpm, 
or transmission gear selected. 
· 


Engine Speed SU&ltlve 


This means that the vibration occurs at varying ve- 
hicle: speeds.· when a different transmission gear is se- 


.. , lected. It ·can sometimes be isolated by increasing or 
decreasiug . engine.'. speed with the transmission in 
neutral. 


Vibration Diagnosis 


A proper vibration diagnosis should always begin 
with a road test. Corrective measures should not be 
attempted until the vibration type, magnitude, and 
speed range have been established by a road test. 


Ro1d Tiit 


During the road test, drive the vehicle on a road that 


is smooth and free of undulations. If vibration is appar- 


ent, note and record the. following: 
•The speed range in which vibration occurs 
•The type of vibration-mechanical or audible 


There are'two types o:fvioration which"ire r e!erred to-·- - - 


• If the vibration is affected by changes in vehicle 
speed, engine-rpm, or engimrtorque 


- .-as mechanicaLand..atidible-. "...::- 
--- ---::=::::.._ 
- 
• Determin~the vibration. sensitivity-torque.. sensi- 


• 
- 
.._ • ._ 
~ 
- 
~-· •• 
-- 
--~ --- 
*' .. -...... ... .. - . .... 
.... 
.... 
.. .·- --· 
. 
- 
- 
- 
--'I ., - 
· ··'""Mechanical vibrationrare-·'fei.r-through-tlre seats, ·- -- 
- 'tl"ile~·~ ·engin-ir·speed seiisitlve, ..... oi vehicle' speed 
floorpan, or steering wheel and usually produce some 
sensitive 


Dl1gnasl1 Procedurt 


When the vibration type, sensitivity, and range has 
been determined, ref er to the Vibration Diagnosis Chart 
for probable causes. 
Consider correcting only those items coded on the 
charts that are related to the problem condition. 
Ref er to the fallowing correction codes for a descrip- 
tion of the various corrective procedures. 


Vibration Diagnosis Chart Codu 


TRR-Tire and Wheel Radial Runout. Vehicle speed 
sensitive mechanical vibration. Not a cause of vibration 
below 20 mph. Speed required to cause vibration in- 
creases as runout decreases. 


WH-Wheel Hop. Vehicle speed sensitive mechanical 
vibration. Not a cause of vibration below 20 mph (32 
km/h). Generates rapid up-down movement in steering 
wheel and dash panel. Most noticeable in 20-40 mph (32- 


64 km/h) speed range. Caused by tires having radial 
runout of more than 0.045 inch (1.14 mm). Balancing 
ineffective, faulty tire should be replaced. 


TB-Tire Balance. Vehicle speed sensitive mechanical 


vibration. Static unbalance not a cause of vibration be- · 


low 30 mph (46 km/h). Dynamic unbalance not a cause 
of vibration below 40 mph (64 km/h). 


TLR-Tire and Wheel Lateral Runout. Vehicle speed 
sensitive mechanical vibration. Not a cause of vibration 
below 50-55 mph (80-88 km/h) unless runout is extreme. 
Generates front end shimmy if extreme. 


TW-Tire Wear. Vehicle speed sensitive mechanical vi- 


bration. Abnormal wear causes vibration in 30-55 mph 


(50-88 km/h) range and may generate whine noise at 
high speed changing to growl noise at low speed. 


W-Radial Tire Waddle. Normal condition with radial 


tires. Construction causes side-to-side motion at speeds 
up to 15 mph. Rotate tires to reduce condition. Replace 


tires if condition is extremely severe. 


UJA-Universal Joint Angles. Incorrect angles cause 
mechanical vibration below 20 mph (32 km/h) changing 
to mechanical and/or audible vibration at· 35 to 55 mph 


(56 to 88 km/h). Torque sensitive vibration. 
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UJ-Universal Joints. If needle bearings, bearing cups, 
or bearing ends of spiders are worn, damaged, ove!"- 


tightened, or loose, they will cause mechanical vibration 
at almost any speed. Torque and vehicle speed sensitive 
vibration. 


PSY-Propeller Shaft and Yokes. Not a cause of vibra- 
tion below 35 mph (56 km/h). Excessive runout, unbal- 
ance, missing balance weights, undercoating on shaft 
tube, dents or bends in tube will cause mechanical vibra- 
tion at 35 mph (56 km/h) and above. Torque and vehicle 
speed sensitive vibration. 


WB-Wheel Bearings. Loose bearings cause shimmy- 
like vehicle speed sensitive mechanical vibration at 35 
mph (56 km/h) and above. Rough or damaged bearings 
will also generate growl noise at low speed or whine 
noise at high speed. 


AN-Axle Noise. Axle not a cause of vibration unless 
axle shaft is bent or front axle shaft U-Joint is damaged. 
Worn or damaged axle gears or bearings.will cause noise 
in varying speed ranges in relation to amount of engine 
torque applied. 


SSC-Suspension. and Steering ComP.onents. Worn, 
damaged, or· loose. suspension components_ (steering 


damper, steering knuckles, pitman arm, springs, spring 
U-bolts or center bolts, shocks, tie rod ends, etc.) can 
cause mechanical or audible vibrations at many speeds. 
Can be torque and vehicle speed sensitive. 


EA-Engine Driven Accessories. Loose or broken AC 


compressor, power steering pump, water pump, air 
pump, alternator, etc. can cause engine speed sensitive 
mechanical vibration. Usually apparent when transmis- 
sion is shifted into neutral and engine rpm increased. 


ADE-Accessory Drive Belts. Loose, worn belts can 


cause engine speed sensitive audible vibration that 


sounds like droning, fluttering, or rumbling noise. 


DEM-Damaged Engine or Transmission Mounts. If 


loose, worn, or broken can allow engine, transmission, or 
engine accessories to contact body causing noise and 
vibration. 


ES-Exhaust System. Loose or broken components may 
contact body causing noise. In addition, mispositioned 
components (e.g., muffler, converter, pipes, hangers) 
may also contact body or driveline components causing 
noise. 
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SPECIACATIDNS 


Vibration Diagnosis Chart 


Correction Codes For Mechanical Vibrations Within Specific MPH (km/h) Ranges 
Vibration 
Sensitivity 
10 
20 
30 
40 
50 
60 
70 
80 
90 
(16 kml 
(32 km) 
(48 km ) 
(64 km) 
(80 km) 
(96 km) 
(112 km) 
(128 km) 
(144 km) 


TAR and SSC 
I 
I 
I 


I 
l 
I 
~w- 
--- -- 
TB 
Vehicle 
I 
I 
I 
I 
Speed 
WH 
I 


TLR 
I 


I 


Sensitive 
PSY I 
• 
UJ and AN 
I 
I 
I 


I 
-ws-J 
I 


UJ and AN 


T 
I 
I 


Torque 


I 
I 


I 
I 
I 


' 
Sensitive 
-UJA- 
-UJA-- 


Engine 
ES 
i 
I 


Speed 
-EA 
Sensitive 
1--..oeM 


I 


Correction Codes For Audible Vibrations Within Specific MPH (km/h) Ranges 
Vibration 
SensitivitV 
10 . 
20 
30 
40 
50 
60 
70 
80 
90 
(16 km) 
.(32 km) 
(48 km) 
(64 km) 
(80 km) 
(96 km) 
(112 km) 
(128 km ) (144 km) 


UJA~ 
' 


T 


Vehicle 
I 


PSY 
I 
Speed 
JU and WH 


' 
Sensitive 
I 


TW 
I 
WB 
I 
r 
I 
1 


Torque 
AN 
1 
Sensitive 


I 
--- UJ and TEq 


I 
I 
' 
I 


Engine -. ·- 


I 
. 
I 
EA ~r ES 
I 
Speed 
--::Ala- 
Sensitive 
. 
~ 
I 
I 
- -oeM 


413 71 


. .- ... - 


0 ........ 
-·- 


WHEELS AND TIRES 
2H-13 


Tire Inflation Pressure Chart 


Normal Load <D 
Maximum Load @ 
Sustained 
Sustained 


Model 
GVW 
Tire 
Load 
Driving 
Under 65 mph 
Driving 
Rating 
Size 
Range 
Over 65 mph 
(105 km/hi 
Over 65 mph 
(105 km/hi@ 
(105 km1hl@ 
lbs 
kg 
Front 
Rear 
Front 
Rear 
Front 
Rear 


CJ-5 
3750 
1700 
9-15LT 
B 
35 
35 
25 
25 
40 
40 
& 
& 
& 
H78-15 
B&O 
24 
24 
20 
20 
28 
28 
CJ-7 
4150 
1882 
L78-15 
S&C 
24 
24 
20 
20 
24 
24 
Cherokee 
L78-15 
B 
24 
24 
20 
20 
32 
32 
& 
6200 
2812 
P225/75R-15 
SL@ 
31 
31 
28 
28 
35• 
35• 
Wagoneer 
P235/75R-15 
SL@ 
31 
31 
28 
28 
35• 
35• 
10R-15LT 
B 
35 
35 
25 
25 
45• 
45• 
H78-15 
B 
28 
28 
24 
24 
32• 
32• 
H78-15 
0 
28 
28 
24 
24 
36 
36 
J-10 Truck 
6200 
2812 
L78-15 
B 
24 
24 
20 
20 
32 
32 
P225/75R-15 
SL@ 
31 
31 
28 
28 
35• 
35• 
10R-15LT 
B 
35 
35 
25 
25 
45• 
45• 
6800 
3084 
8.75-16.5 
c 
40 
40 
30 
30 
so· 
55• 
J-20 Truck 
9.50-16.5 
0 
45 
45 
35 
35 
55• 
10· 
7600 
3447 
9.50-16.5 
D 
45 
45 
35 
35 
55• 
10· 
8400 
3810 
9.50-16.5 
0 
45 
45 
35 
35 
55• 
10· 
Cherokee & 
Wagoneer 
with 
6200 
2812 
H78-15 
0 
28 
28 
24 
24 
40• 
40* 


· Snow Plow 
H78-15 
0 
28 
28 
24 
24 
40• 
40• 
Package 
J-10 Truck 
with 
6200 
2812 
H78-15 
0 
28 
28 
24 
24 
40• 
40• 
Snow Plow 
Package 


NOTE: Inflate tires while cold, before running. Do not reduce pressure if tires are warm. 
•speed limited to 74 mph (119 km/h). 


Under 65 mph 
(105 km/hi 


front 
Hear 


30 
30 
24 
24 
20 
20 
28 
28 
32 
32 
32 
32 
35 
35 
32 
32 
32 
32 
28 
28 
32 
32 
35 
35 
40 
45 
45 
60 
45 
60 
45 
60 


38 
38 
38 
38 


38 
38 


Wheel Size 


15 x 8 
15 x 5.50 
15 x 8 
15 x 8 
Aluminum 
15 x 7 
Wheel 


15 x 7 
is 
15 x 8 
15 x 7 
15 x 6 
15 x 6 
Aluminum 
15 x 8 
Wheel 
15 x 6 
is 
15 x 8 
15 x 7 - 
16.5 x 6 
.16.5 x 6.75 
16.5 x 6.75 
16.5 x 6.75 


15 x 6 
15 x 7 
Aluminum 
Wheel 
is 
15 x 6 
15 x 7 


<D Normat Load: Frequently selected accessories plus driver and two passengers. For CJ models, driver and one passenger. 


@ Maximum Load: Gross Vehicle Weight Rating (GVWRI. 
@SL is approximate·metric tire·equivalent of load range B. 
@Sustained driving av.er 74. mph (119 km/hi for Cherokee and Wagoneer except ~here indicated by asterisk (•). 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service ln~Use Recheck Torques should be used for checking a pre-torqued item. 


Caliper Mounting Bolt (Cke-Wag-Trk) ... 


Caliper Support Kev Retaining Screw (CJ) 
Wheel Retaining Nuts: 


CJ .. ... . . . ... . 


Cke-Wag-J-10 Trk .. 


J-20 Trk (8400 GVW) 
Wheel Bearing Adjustment (CJ) : 


Outer Locknut .... . .. . 


Inner Locknut (Adjusting Nut) 


Wheel Bearing Adjustment (Cke-Wag-Trk) : 


Outer Locknut 
Inner Locknut . . . . . . . . . ... .. . 


Tire Radial Runout: 


Conventional Tire . 


Radial Tire. 
Tire Lateral Runout (All) 
Wheel Radial Runout (All). 
Wheel Lateral Runout (All) 


··- 
. ··- 
- 


..: ---~ - --- 


USA (h-lbs) 
Metric (N·ml· 


Service 
Service 
Service 
In-Use 
Service 
In-Use 
Set-To 
Recheck 
Set-To 
Recheck 
Torque 
Torque 
Torque 
Torque 


JS 
J0-40 
47 
41-54 
15 
15-lB 
20 
20-24 


75 
65-80 
102 
88-108 
75 
65-90 
102 
88-1 22 
130 
110-150 
176 
149-203 


50 
SO min. 
68 
68 min. 
Tighten to 50-foot-pounds (68 N-m ) ton:iue and 
beck locknut off 1/6 turn_ (450.550 while rotating wheel 


50 
SO min. 
68 
68 min. 


Tlghten to 50 Foot-i:>ound1 (68 N•m). and beck off 
locknut 1/6 tum (450-650) while rotating wheel 


0.105 inch 
0.080 inch 
0. 100 inch 
0.045 inch 
0.045 inch 


2.66 mm 
2.03 mm 


2.54 mm 
1. 14 mm 
1.14mm 
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STEERING 
COLUMNS 


Ganenl 
Ignition Lock Cyllnd1r 
Ignition Switcn· 


Service Dlagnolls 
SpecJRcatlons 
Sport Steering Whllf Skirt Repfae1m11t 
Standard Column Overhaul-Automatic Tranamlujon 
Standard Column Overllald-Manual Tranamlujon 
Stlll'fng Column Allgnllllllt 


GENERAL 


Pip 
2J-1 
2J-37 
2J-37 
2J-1 
2J-40 
2J-11 
2J-19 
2J-13 
2J-10 


Three different steering column designs are used on 
Jeep vehicles. Models with automatic transmission use a 
nontilt column with column mounted gearshift mecha- 
nism. Models with manual transmission use a nontilt 
column with ignition key release lever. A six position tilt 
column is available as an option on all models. · · 


All steering co_lummr used on Jeep vehicles have anti- 
theft and energy absorbing features. Each column is· 


designed to compress under impact. 
The ignition lock cylinder and ignition switch are 
mounted on the column. When the lock cylinder is 
turned to LOCK position, the ignition switch and steer- 
ing shaft cannot be operated. On models with automatic 


INDEX 


St11rlng Column Installation 
Slurlng Column Removal 
Steering Wh11l lnstallatlon 
Steering WhaeJ Removal 
Tilt Column Ov1rllaut-CJ Models 
Tiit Column Ovarllaul~b1roku-Wagonur-Truck Models 
Tools 
Tum Signal and Cruise Command Swltcll 


P1ge 
2J-13 
2J-11 
2J-10 
2J-HT 
2J-30 
2J-24 
2J-41 
2J-36 


transmission, the lock mechanism also prevents oper- 
ation of the column mounted gearshift mechanism. 
A center slip-type (telescoping) intermediate shaft is 
used on all models. It is attached to the steering gear 
with a flexible coupling and to the steering column with 
a universal joint .. 


SERVICE DIAGNOSIS 


When diagnosing steering column malfunctions, ref er 
to the Service Diagnosis Charts for the probable cause 
and correction procedures. To simplify chart use, they 
are divided into the various sub-systems within the col- 
umn such as ignition system, lock mechanism, turn sig- 
nal switch and electrical. 


Service Diagnosis-Lock System 


Condition 
Possible Cause 
Correction 


WILL NOT LOCK 
(1) 
Lockbolt spring broken or 
(1) Replace lock bolt spring. 


defective. 


HIGH EFFORT 
(REQUIRED TO 
(1) 
Lock cylinder defective. 
(1) Replace lock cylinder. 


TURN IGNITION 
KEY AND LOCK 


(2) Ignition switch defective. 
(2) Replace ignition switch. 


CYLINDER) 
(3) Rack preload spring broken 
(3) Replace preload spring. 
.. 
or deformed . 
60659A 


Ii 
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CoJldition 


HIGH EFFORT 


(REQUIRED TO 
TURN IGNITION 
KEY AND LOCK 
CYLINDER) (CON'T) 


WILL STICK IN 
"START" 


KEY CANNOT BE 
REMOVED IN 


- '~OFF~LOCK"_. 


•• 
,. 
"' 
- 
,8 .......... 
- 


... . 


LOCK CYLINDER 
CAN BE REMOVED 
WITHOUT DEPRES- 
SING RETAINER 


HIGH EFFORT ON 
LOCK CYLINDER 
BETWEEN "OFF" 
AND "OFF-LOCK" 


---- 
----- - 
- --- - 
~ 
------- 
......,._I,,.....,_,. • ' _, 
--_ .. .,._ 


Service Diagnosis-Lock System 


Possible Cause 


(4) Burr ori lock sector, . .lock rack, 
housing, support or·remote rod 
coupling. 


(5) 
Bent sector shaft. 


(6) Defective lock rack. 


(7) 
Remote rod bent, deformed. 


(8) Ignition switch mounting bracket 
bent. 


(9) Distorted coupling slot in lock 
rack (tilt column). 


(1) Remote rod deformed. 


(2) Ignition switch mounting 
bracket bent. 


(1) Ignition switch is not adjusted 
correctly. 


-,-;_ (2) 
D~fectivel~ck- cylinder . 


~ .. 
.. 
· ~ 
.:; ....... 


>- 
~ 
~ ~ --<"-· 
. 
H"...-.·· ~ •o;, 
~ ,.)_; ,. • 


(1) Lock cylinder with defective 
retainer. 


(2) 
Burr over retainer slot in housing 


cover or on cylinder retainer; 


(1) Distorted lock rack. 


(2) 
Burr on tang of shift gate 


(automatic column). 


(3) Gearshift linkage not adjusted. 


···-- · 
. -----. -- - 
':-· - 


.. - -·· -- ~ 
....... - 


:-;.:;:-;~~ :: -~:- ·- - 
... 


Correction 


(4) Remove burr. 


(5) 
Replace shaft. 


(6) Replace lock rack. 


(7) 
Replace rod. 


(8) Straighten or replace. 


(9) Replace lock rack. 


(1) Straighten or replace. 


(2) Straighten or replace. 


(1) Adjust switch. 


(2) Replace lock cylinder. 


(1) Replace lock cylinder. 


(2) Remove burr. 


(1) Replace lock rack. 


(2) 
Remove burr. 


(3) 
Adjust linkage. 


.j.~ 
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STEERING COLUMNS 
2J-3 


Service Diagnosis-Steering Column 


Condition 
· Possible Cause 
Correction 


NOISE IN COLUMN 
(1) One click when. in "off-lock" 
(1) Normal-lock bolt is seating. 
position and the steering wheel 
is moved (all except automatic 
column). 


(2) 
Coupling bolts not tightened. 
(2) Tighten pinch bolts. 


(3) 
Lack of grease on bearings or 
(3) 
Lubricate with chassis grease. 
bearing surfaces .. 


(4) Upper shaft bearing worn or 
(4) Replace bearing assembly. 
broken. 


(5) 
Lower shaft bearing worn or 
(5) 
Replace bearing. Check shaft 
broken. 
and replace if scored. 


(6) Column not correctly aligned. 
(6) Align column. 


(7) 
Coupling pulled apart. 
(7) 
Replace coupling. 


(8) Broken coupling lower joint. 
(8) Repair or replace joint-and 
align column. 


(9) Steering shaft snap ring not 
(9) 
Replace snap ring. Check for 
seated. 
proper seating in groove. 


(10) Shroud loose on shift bowl. 
(10) Position shroud over lugs on shift 
Housing loose on jacket-will be 
bowl. Tighten mounting screws. 
noticed with ignition in "off- 
lock" and when torque is 
applied to steering· wheel. 


- "' .. ... ~·~, ~ ,r..•:O-- .,,-, 
,~ .... 


HIGH STEERING 
(1) Cohlmrrmisaligned. 
(1) Align column . 
SHAFT EFFORT 
. -· ... ... !._~,- 
.or- ( 
. 
.. 
.._. .... 
,... 
""'" 
- 
· ~ 
- 
. 
. 


(2) Defeetive upper or lower bearing. 
(2) Replace as required. 


(3) Tight steering shaft universal 
(3) 
Repair or replace. 


· joint. · 


(4) Flash on I.D. of shift tube at 
(4) Replace shift tube. 
plastic joint (tilt column only). 


(5) 
Upper or lower bearings siezed. 
(5) 
Replace bearings. 


LASH IN MOUNTED 
(1) Column mounting bracket bolts 
(1) Tighten bolts. 
COLUMN ASSEMBLY 
loose. 


(2) 
Broken weld nuts on column 
(2) Replace column jacket. 
jacket. 


(3) 
Column capsule bracket sheared. 
(3) Replace bracket assembly. 


( 4) Column bracket to column 
(4) 
Tighten to specified torque. 
jacket mounting bolts loose. 


(5) 
Loose lock shoes in housing 
(tilt coltimn.only). - · 
· 
(5) 
Replace shoes. 


-- " 
~-- 
... · 
----··-- --- 
:......t;' ... •• ... 
; 
., 
...... 
,_ .•.. 
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STEERING COLUMNS 


Service Diagnosis-Steering Column (Continued) 


C-ondition 
P-ossible Cause' 


U5) 
Loose piv_ot pins (tilt column 
only). 


(7) 
Loose lock shoe pin (tilt column 
only). 


(8) 
Loose support screws (tilt 


column only). 


HOUSING LOOSE 
(1) 
Excessive clearance between 


(TILT COLUMN ONLY) 
holes in support or housing 
and pivot pin diameters. 


STEERING WHEEL 
LOOSE-EVERY 
OTHER TILT 
POSITION (TILT 


COLUMN ONLY) 


STEERING COLUMN 
NOT LOCKING IN 
ANY TILT POSITION 


(TILT COLUMN ONLY) 


(2) 
Housing support-screws loose. 


(1) 
Loose fit between lock shoe and 
lock shoe pivot pin. 


(1) 
Lock shoe siezed on pivot pin. 


(2) 
Lock shoe grooves have burrs 
or are filled with foriegn material. 


(3) 
Lock shoe springs weak or broken. 


NOISE WHEN 
(1) 
Upper tilt bumpers worn. 


-TI·LTING COLUMN - 
- 
.- .... -·-.. ~ 
- ···"" 
J. 
- 


.,.,..JTILT COLU~N ONLY) . __ .(2) -:-'.l.'ilt ~ppng .. ~pl?ing ip._housing. 


ONE CLICK WHEN 
IN"OFF-LOCK" 
POSITION AND THE 
STEERING WHEEL 
IS MOVED 


HIGH SHIFT EFFORT 


(AUTOMATIC AND 
TILT COLUMN ONLY) 


IMPROPER TRANS- 


MISSION SHIFTING- 


AUTOMATIC AND 
TILT COLUMN ONLY 


~~ ,., 
, ~ 
~ ~~~ 
- 
,; -- 


(1) Seating of lock bolt. 


(1) 
Column not correctly aligned. 


(2) 
Lower bearing not aligned 


correctly. 


(3) 
Lack of grease on seal or lower 


bearing areas. 


(1) Sheared shift tube joint. 


(2) Improper transmission gearshift 
linkage adjustment. 


_J_~-~ -~~~- l~~e._r shift lever. 


Correction 


(6) 
Replace pivot pins and support. 


(7) 
Replace pin and housing. 


(8) Tighten screws. 


(1) 
Replace pivot pins and support. 


( 2) Tighten screws. 


(1) Replace lock shoes and pivot pin. 


(1) 
Replace lock shoes and pin. 


(2) Clean or replace lock shoes. 


(3) Replace springs. 


(1) 
Replace tilt bumper. 


(2) 
Lubricate with chassis grease. 


(1) 
None. Click is normal 


characteristic sound produced 
by lock bolt as it seats. 


(1) Align column. 


(2) 
Assemble correctly. 


(3) 
Lubricate with chassis 


grease. 


(1) 
Replace shift tube. 


(2) 
Adjust linkage. 


(3) 
Replace shift tube. 


... -~':' . 
606590 
;-.. ------------------_"----- 
.--....., 
------- 
------------------------~------------------------------ 
... 
~- 
... 
_.,, ... .. 
-- 
.,.,..... -~ -~L.'" ... . 
... 


Condition 


IGNITION SWITCH 
ELECTH.ICALL Y 
INOPERATIVE 


ENGINE WILL NOT 
CRANK 


IGNITION SWITCH 
WILL NOT ACTUATE 
MECHANICALLY 


IGNITION SWITCH. 
CANNOT BE ADJUST- 
-., -· . ED~CORRECTL Y 


... 


Condition 


TURN SIGNAL WILL 
NOT CANCEL 


STEEiUNG COLUMNS 
2J-5 


Service Diagnosis-Ignition System 


Possible Cause 


(1) Loose or defective switch 
connector. 


(2) Feed wire open (fusible link). 


(3) 
Defective ignition switch. 


( 1) Ignition switch not adjusted 
properly. 


(1) Defective ignition switch. 


(2) Defective lock sector. 


(3) Defective remote rod. 


(1) Remote rod deformed. 


.- 


Service Diagnosis-Turn Signal 


Possible Cause 


(1) Loose switch mounting screws. 


(2) Switch or anchor bosses broken. 


( 3) Broken, missing or out of 


l 
. .. :. 


position detent, or 
cancelling spring. 


Correction 


(1) Tighten or replace connector. 


(2) Repair or replace. 


(3) 
Replace ignition switch. 


(1) Adjust switch. 


(1) Replace switch. 


(2) Replace lock sector. 


(3) Replace remote rod. 


(1) Repair, straighten or replace. 


Correction 


(1) Tighten screws. 


(2) Replace switch. 


( 3) Reposition springs or replace 
switch as required. 
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Condition 


TURN SIGNAL 
DIFFICULT TO 
OPERATE 


TURN SIGNAL 
WILL NOT INDICATE 
LANE CHANGE 


-- 
' 
~ 


TURN SIGNAL 


WILL NOT ST A Y 
IN TURN POSITION 


HAZARD SWITCH 
CANNOT BE 


PULLED out 


---· _,, ... • ... · ~ 


Service Diagnosis - 
Turn Signal (Continued) 


Possible Cause 


(1) Tum signal lever loose. 


(2) 
Switch yoke broken or distorted. 


(3) 
Loose or misplaced springs. 


(4) 
Foreign parts and/or materials 


in switch. 


(5) 
Switch mounted loosely. 


(1) 
Broken lane change pressure 
pad or spring hanger. 


(2) 
Broken, missing or misplaced 
lane change spring. 


(3) 
Jammed wires. 


-· -'= ... ~ --r. .... .. ~. 


~ ~· "'··• r 


( 1) Foreign material or loose parts 


impeding movement of switch 
yoke. 


(2) Defective switch. 


(1) 
Foreign material between 


hazard support cancelling 
reg a.n·a · yoifo ~ 
- 


Correction 


(1) Tighten mounting screw. 


(2) 
Replace switch. 


(3) 
Reposition springs or replace 
switch. 


(4) Remove foreign parts and/or 
material. 


(5) Tighten mounting screws. 


(1) 
Replace switch. 


(2) 
Replace or reposition as 
required. 


(3) 
Loosen mounting screws, 


reposition wires and 


retighten screws. 


.- 


.. .- 


(1) Remove material and/or parts. 


(2) Replace switch. 


(1) Remove foreign material. 


(a) No foreign material impeding 


function of hazard switch- 
replace turn signal switch. 


-· 
·-~ - .... -:--- 
- 
-- 
k'" "":"= - 


~~-- --~· --~----- 
• ,:ro .. , 
..... 
__ , 


_...,...,.jli ... .... ,..,.._ 
. iy. 
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STEERING COLUMNS 
2J-7 


Service Diagnosis - 
Turn Signal (Continued) 


Condition 


NO TURN 
SIGNAL LIGHTS 


INSTRUMENT PANEL 
TURN INDICATOR 
LIGHTS ON BUT NOT 
FLASHING 
.. ...-. .,,,, 


Possible Cause 


(1) 
Inoperative tum signal flasher. 


(2) 
Defective or blown fuse. 


(3) 
Loose chassis to column harness 
connector. 


(4) 
Disconnect column to chassis 
connector. Connect new switch 
to chassis and operate switch 
by hand. 
If vehicle lights now operate 
normally, signal switch is 
inoperative. 


(5) If vehicle lights do not operate 
check chassis wiring for opens, 
grounds, etc. 


(1) 
Burned out or ciamaged front or 
rear tum signal bulb. 


. ~ . 
- (..2) •. I!.,.vehiCle lights do not operate, 
... ---. 
, ... 
.., ~1::--· 4 
- 


........ 
- 
:: . • "'"! "-"'·. . 
.... . 
• 


i;;,.... 
- _... . - 
·~ 
-.~... - 


·" · •.·- 
..; ~h"ecldight sockets for high 


. . 
.,,. 
.. re'filstance conneCtions, the chassis 
wiring for opens, grounds, etc. 


( 3) 
Inoperative flasher. 


( 4) 
Loose chassis to column harness 
connection. 


( 5) 
Inoperative tum signal switch. 


(6) 
To determine if tum signal 
switch is defective, substitute 
new switch into circuit and 
operate switch by hand. If the 
vehicle's lights operate normally, 


. -.signaL,switch.is inoperative. 


- .... --- ··- -- ... ___ 
. ---· -. 
' 
• 
... ~ 
r- \ ' 
,... ,, ~ 
• 
. 
.. ..., 
- 
• 
·--.. ,..... . 
. -. 


Correction 


(1) 
Replace turn signal flasher. 


(2) 
Replace fuse. 


(3) Connect securely. 


(4) 
Replace signal switch. 


(5) Repair chassis wiring as required. 


(1) Replace bulb. 


(2) 
Repair chassis wiring as required. 


( 3) 
Replace flasher. 


( 4) Connect securely. 


( 5) 
Replace turn signal switch. 


(6) 
Replace tum signal switch. 
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STEERING COLUMNS 


Service Diagnosis-Turn Signal (Continued) 


Conditto9 


STOP LIGHT NOT 
ON WHEN TURN 
INDICATED 


TURN INDICATIOR 
PANEL LIGHTS 
NOT FLASHING 


. 
~ . ...;J ..... - 
~4 


.. ... . - 
.--. 
- 


TURN SIGNAL 
LIGHTS FLASH 
VERY SLOWLY 


Possible Cause 


(1) 
Loose column to chassis 
connection. 


(2) 
Disconnect column to chassis 
connector. Connect new switch 
into system without removing 
old. Operate switch by hand. 
If brake lights work with 
switch in the tum position, 


signal switch is defective. 


(3) If brake lights do not work 
check connector to stop light 
sockets for grounds, opens, etc. 


(1) Burned out'bulbs. 


( 2) High resistance to ground at 
bulb socket. 


~ .. ; 
. - 
" 
- 
- 
'."" 
....... 


- .. ~,,,, 


~-·· di.':_ 
- 
(3) Opens, grounds in wiring harness 
from front turn signal bulb 
socket to·indicator lights. 


(1) High resistance ground at light 
sockets. 


(2) 
Incorrect capacity turn signal 
flasher or bulb. 


( 3) If flashing rate is still extremely 
slow, check chassis wiring 
harness from the connector to 


. ~ - 
-_.,.-- light-seckets for-high-resistance-; 


.. ....___- ~ 
... . ·:. ... 
__ .. ~ .. 
.;,.~-· 
. 
~. ' 


Correction 


( 1) Connect securely. 


(2) Replace signal switch. 


(3) 
Repair connector to stop light 
circuits using service manual 
as guide. 


(1) Replace bulbs. 


(2) Replace socket. 


(3) Locate and repair as required. 


(1) Repair high resistance grounds 
at light sockets. 


(2) 
Replace turn signal flasher or 
bulb. 


(3) Locate and repair as required. 


,. 


60659J 


STEERING COLUMNS 
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Service Diagnosis - 
Turn Signal (Continued) 


Condition 


TURN SIGNAL 
LIGHTS FLASH 
VERY SLOWLY 
(CON'T.) 


HAZARD SIGNAL 
LIGHTS WILL NOT 
FLASH-TURN 
SIGNAL FUNCTIONS 
NORMALLY 


Possible Cause 


( 4) 
Loose chassis to column harness 
connection. 


(5) Disconnect column to chassis 
connector. Connect new switch 
into system without removing 
old. Operate switch by hand . 
If flashing occurs at normal rate, 


the signal switch is defective. 


(1) 
Blown fuse. 


(2) Inoperative hazard warning 
flasher. 


(3) Loose chassis-to-column 
harness connection. 


( 4) Disconnect column to chassis 
connector. Connect new switch 


"·'! 
.-"'.-·c. ·- .~r.,l.f~·;.; :-:"~~_,,-)nto sy~tem -·ajthout removing 


, .· 
.~- .r, ;,~.~·~·~::;;;;;; :· ~..:~ ; 
... -old. DepreS&-the hazard warning 


. rt.. . 
... 
-· ~ 


.. _ 
.!:,;l"Z' ;-~~~T:S; . If _t§~~no~work :- $. 


· 
normally, tum signal switch 
is defective. 


( 5) If lights do not flash, check 
wiring harness "K" lead for open 
between hazard flasher and 
connector. Ii open, fuse block 
is defective. 


Correction 


( 4) Connect securely. 


( 5) 
Replace turn signal switch. 


(1) Replace fuse. 


(2) 
Replace hazard warning 
flasher in fuse panel. 


( 3) 
Connect securely. 


(4) Replace tum signal switch. 


: . .. 


( 5) 
Repair or replace brown wire 
or connector as required. 
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STEERING COLUMN ALIGNMENT 


(1) Loosen all toe plate screws. 
. .... ..,. 


(2) R~~-o~~jpstrumen t p~nel lower trii:n: .. 
~·,;.. _ 


(3) Loci.$.~ .o::_columii. ~ mounting bracket'-to-in- 
strument-paneLattaching .bolts. 
- - - ...........--- 
- 


( 4) Pull ste'#ring column;.upward. Maintain .up.ward 
pressure and tighten instrument panel-to-column 
mounting bracket bolts to 20 foot-pounds (27 N•m) 
torque. 
(5) Install lower clamp bracket and tighten bolts to 
20 foot-pounds (27 N•m) torque. 
(6) Tighten toe plate screws to 10 foot-pounds (14 
N•m) torque. 
(7) Install instrument panel lower trim. 


(8) On vehicles with automatic transmission, check 
gearshift manual linkage for proper operation. Refer to 
Chapter 2C-Automatic Transmission. 


STEERING WHEEL REMOVAL 


CJ Models 


(1) Disconnect battery negative cable. 
(2) Place front wheels in straight ahead position. 


(3) Remove horn button. Pull button straight up to 
remove. 
(4) Remove steering wheel nut and washer. 


(5) Remove receiver bushing attaching screws and 
remove bushing. 
· · 


(6) Remove horn button receiver and contact plate. 
(7) Paint or scribe alignment marks on steering 
wheel and steering_shaft for assembly reference. 


(8) Remove steering wheel using Puller J-21232 (fig. 


90598 


(3) On models with standard steering wheel, re- 


hiove horn cover attaching screws from underside of 


\~· heel and remove cover. On models with sport steering 
wheel, remove horn button by pulling button upward. 


· - (4) On models with standard steering wheel, re- 
move horn wire. Disconnect wire at steering wheel 
switch. Unseat retainer that holds horn wire and spring 
in canceling cam yoke and remove wire, retainer, and 
spring as assembly. 
(5) Remove steering wheel nut and washer. 
(6) On models with sport steering wheel, remove 
receiver bushing attaching screws and remove bushing, 
horn button receiver, and contact plate. 


(7) Paint or scribe alignment marks on steering 
wheel and steering shaft for assembly reference. 


(8) Remove steering wheel using Puller J-21232 (fig. 


2J-l). 


STEERING WHEEL INSTALLATION 


CAUTION: Some steering shaPs have metric steering 
wheel nut threads. Inspect and identify the shaft 
thread-type before installing a replacement nut. Metric 


,<;hafts have an identifying groove in the steering wheel 
spline.<; (fig. 2.J-2). American thread shafts do not have 
this groove. 
r. 


Ag. 2J-2 
Metric Staaring Shatt Identification 


CJ Models 


-· .,1)-.Align- reference marks on steering shaft and 
steering wheel and install wheel. 


(2) Install contact plate and horn button receiver. 


Cherokee-Wagoneer-Truck Models 
!~stall rec~i:er so horn button locating notch is at 12 


~ --., ~ . - 
" ~ ':'· --,,..,....... 
. 
4 
-~~~ ;.~ ,': . - 
.-.~~ . .- • • . -_::-~ .:.~- - -- 
'!'!'_ .--~~~i-: ~ tj.p.ck..Q0S1iio-fi..-:--:._~ -:; ..,,;.:: : - ·- 
'.i ~-:. __ ·;:-,ie... . 
r, t-- ---.'lec:-- .. 


:.- · · "(l) Dfsconn&~~~tery. neg~ve_cable. . ,...., . -~"'--.. "-""-~ . 
;- ~,(3)c Inst~ll rec~!ve~.?-~~h_in~ 
__ '.:11?· bu_~I:~~g attaching 


~f-:at.:;Pla~d~z::ei:s• m stwghtaireari:rm.cci.~- ~re.ws. - 
~ $ . ~ · '.-;:-i. -:· ·: ·:' ·- 
; . 


~~~-::- ) ~ 
- ~-~ ....... ,.....ii.~~..;:f '\ii,:' :~ ~ 
---~ ....-;- __.....;:"'_~-~: ~ .-.,~· ,,...... - 
·t-t~ .~. 
.. 
- 
.~ 


(4) Install steering wheel washer and nut. Tighten 
nut to 30 foot-pounds (41 N•m) torque. 
(5) Install horn button. ··""'· 


(6) Connect battery negative cable. 


(7) Reset clock, if equipped. 


Charokee-Wagonaar-Truck Models 


..... ....... . 
I 


(1) Align reference marks on steering shaft and 
steering wheel and install wheel. 


(2) On models with sport steering wheel (fig. 2.J-3), 
install contact plate, horn button receiver, and receiver 
bushing. Be sure to install receiver so horn button locat- 


ing notch is at 12 o'clock position. 


(3) Install steering wheel washer and nut. Tighten 
nut to 30 foot-pounds (41 N•m) torque. 


(4) On models with standard steering-~wheel, insert 
spring and horn wire in canceling cam yoke. Seat horn 


wire retainer in cam yoke and connect opposite end of 


wire to steering wheel switch. 


(5) Install horn button. 


(6) Connect battery negative cable. 


(7) Reset clock, if equipped. 


HORN BUTTON 


Fig. 2J-3 
Sport Sturlng Wheel Assembly 
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STEERING COLUMNS 
2J-11 


(6) Remove steering wheel using tool J-21232 (fig. 


2J-l). 


(7) Remove receiver insulator attaching screws and 
remove insulator and skirt (fig. 2J-3l. 
(8) Color coat replacement skirt. Refer to Chapter 


3B-Metal Repair and Painting for color coat procedure. 


(9) Align and install replacement skirt and receiver 
insulator on steering wheel and install insulator attach- 


ing screws. 


(10) Align reference marks on steering shaft and 
wheel and install wheel. 


(11) Install contact plate and horn button receiver. 


Install receiver so horn button locating notch is at 12 


o'clock position. 


(12) Install receiver bushing and bushing attaching 
screws. 


(13) Install steering wheel washer and nut. Tighten 
nut to 30 foot-pounds (41 N•m) torque. 


(14) Install horn button. Align button tab with re-"' 
ceiver notch and press button downward until seated. 


(15) Connect battery negative cable. 


(16) Reset clock, if equipped. 


STEERING COLUMN REMOVAL 


CAUTION: Handle the steering column with .'lpecial 
care after it is removed frmn the vehicle. Sharp blows on 


the end of the steering shaft or shift Lever, leaning on the 
column a.'isembly, o.,. dropping the assembly could shear· 


or loosen the plastic fasteners that maintain column 


rigidity. 


CAUTION: Do not attewpt to separate the inter- 


mediate shaft and steering column at this time. If sepa- 
rated. the plastic cm1nector injected into the 
intermediate shaft could be damaged. 


SPORT STEERING WHEEL SKIRT REPLACEMENT 
( 4) On Cherokee and w agoneer models with air con- 
ditioning, remove left air duct extension. 


(1) Disconnect battery negative cable. 
(5) Remqve steering column-to-instrument panel 


(2) Plaee wh~els in-straight-ahead position. 
bezel·. · On·· Cherokee, Wagoneer, and Truck models, 


(3) Remove horn button. Pull straight up on button 
screws attaching two halves of bezel are located behind 


to remove. 
lower bezel half. 


( 4) Remove steering wheel nut and washer. 
(6) Remove bolts ·attaching steering column mount- 


:;..,.· 
·· · · · -(5}· Remo11e-re-eeWeD.l;bushiog-attaching.:scF-eWSt a.a~ ..• 
:;:r;r ing-,br.aclcet to: instrument paneh 
. 


.. h 
. 
remove bushing; hornt:buttofl"'receiver~ and~ntact;:piate:.::- . ..:..,.. (7) Remove bolts attaching steering column mount:. 


];2..- 
(fig: 2.J-3). 
-~~.;re.. .:. -::..,;,,;..;_:. 
~~ 
.. i~~~~-Jng _~raCket ·to steering column and remove bracket. 


2J-12 
STEERING COLUMNS 


CAUTION: To '. avoid rlamauing the mounting bracket 


brrn.kaW(l,!J ca1mule.<;, store the bracket in a safe place 
w1til'sei"11ic"if7i[ff/rliluifu.; are completed: ~ .' 
· 
. 
~ 
. ~i:_ _:.;_ 


( Sl Remove top ~!1d bottom toe plate~ .. :..- 


·;,; 


; 


. 
.. .. ~.- 


t!ll Disconnect wiring harness at ignition switch. 


1101 Disconnect Cruise Command wiring harness 


connector, if equipped. 
' 


! 11 l S1Jparace steering coiumn from intermediate 


shaft and remo~~~ering column. 


31. 
TOE PLATE (UPPER HALF! 
1. 
STEERING WHEEL NUT 
16. 
TURN SIGNAL LEVER SCREW 
32. 
SEAL 
2. 
WASHER 
17. 
UPPER BEARING 
33. 
INTERMEDIATE SHAFT COUPLING 


3. 
LOCK PLATE COVER 
18. 
HOUSING RETAINING SCREW (4) 
34. 
TOE PLATE (LOWER HALF) 


4. 
STEERING SHAFT SNAP RING 
19. 
HOUSING 
35. 
INTERMEDIATE SHAFT 
5. 
LOCKPLATE 
20. 
RACK PRELOAO SPRING 
36. 
INTERMEDIATE SHAFT-TO-STEERING 
6. 
RETAINER 
21. 
KEY RELEASE LEVER SPRING 
SHAFT U·JOINT 


7. 
HORN CONTACT PIN 
22. 
WAVE WASHER 
37. 
SNAP RING 
8. 
SPRING 
23. 
LOCK BOLT 
38. 
RETAINER 
9. 
CANCELING CAM 
24. 
LOCK RACK 
39. .. 
LOWER BEAR.ING_,_ 
·;a: -· di>ifeif sE'A'RiNG F>"ReCo.Ao sPRf NG - ..... 2s.· - ReMal'E ·Rao ·L·_ . .,.. - "~- ·· ·•· ·· 
40. 
LOWER BEARING ADAPTER 
11. 
THRUST WASHER 
26. 
SPRING WASHER 
41. 
SHROUD 
12. 
TURN SIGNAL SWITCH SCREW (3) 
27. 
KEY RELEASE LEVER 
42. 
JACKET 


13. 
TURN SIGNAL SWITCH 
28. 
HAZARD WARNING SWITCH- KNOB 
43. 
IGNITION SWITCH- 


14. 
TURN SIGNAL LEVER KNOB 
29. 
LOCK SECTOR 
44. 
IGNITION SWITCH SCREW (2) 


. ,...l5'::7~N"StGNAliJ'l:e.t<Eftr- · · - · · , .. 
,~-:7__. 30:t;::A.teeK'"-<::.:Yi;INDER'="'l-__,...<t~ .. :·~· - 
--.-- ·:~·45;--- STEERINCf§iAFf~ -- . . . .60684- 
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STEERING COLUMN INSTALLATION 


. . 
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CAUTION: Use only the specified screws, bolts. and 


nut.'i when .'iervicing the column. Do not use any sub- 
.'ititute fasteners. Tighten all fasteners to the specified 
torque only to maintain the energy-absorbing (com- 


pression) actimt of the column. Bolts and screws longer 
than specified must not be used as they may prevent the 
column from. compressing under impact. The bolts or 
nuts securing the column m<runting bracket to the in- 


.'itrument panel must be tightened to the proper torque 
so that the bracket will break away under impact. 


(1) Install steering column in vehicle and connect 
column to intermediate shaft. 


(2) Install intermediate shaft-to-column U-joint 
pinch bolt. Tighten bolt to 45 foot-pounds (61 N•m) 
torque. 
(3) Connect Cruise Command wire harness con- 
nector, if equipped. 


(4) Connect wiring harness connectors to ignition 
switch. Install white connector first-black connector 
last. 
(5) Install top and bottom toe plates but do not 
tighten attaching bolts completely. 
(6) Install mounting .. bracket orr steering column 
and tighten bracket attaching bolts to 20 foot-pounds (2T 
N•m) torque. 


fn.- 
~J-J'l.1ioo,.f1),.,,.Align s~~~ring 
.colu~n mounting ~ra.ck~~ ~ 
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-strument panel- and loosely install mountin~cket:.to- . 
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.. ·.-....;:;., · ·f·. 'lS}' I,.Uil steering column upward ancrtrghterr'"eol~ · 


umn mounting bracket-to-instrument panel bolts to 20 


... ~.foot-pounris .. (2'Z:N•m) .torque. Be sure to maiiitain up-: 


..,.._ ward pressure on column when tightening bolts. · · 


(9) Tighten toe plate bolts to 10 foot-pounds (14 
N•m) torque. 
(10) Install both halves of steering, column-to-in- 
strument panel bezel. 


(11) On Cherokee, Wagoneer and Truck models with 
air conditioning, install left air duct extension. 


(12) Connect transmission shift rod to steering col- 
umn shift lever. 
(13) On vehicles with automatic transmission, check 
operation of gearshift manual linkage and adjust link- 
age if necessary. Refer to Chapter 2C-Automatic 
Transmission. 
· 


(14) Connect all electrical components and check for 
proper operation. 


(15) Install instrument panel trim and left side air 
con-ditioriing cfuct, if equipped. 
.. . 
.....-, ·-~~m• •.;o:- 


·:_ '_~ _:::_'.::"~ (16) : Cdnnect·battecy negative cable. - 
·: ..... ;: .. ::~~ -·· · 


· -::.."?·-,,;:.: --....(-17) ·Reset clock, if>equipped. · 
.,,., i;, .. ,:,..;,,;J·- -. 
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STANDARD COLUMN OVERHAUL- 
MANUAL TRANSMISSION 


Column Disassembly 


NOTE: Steering colurnn removal is not necessary if 


mily the lock plate cover, lock plate, steering shajl snap 
ring, canceling cam, tum signal switch, upper bearing 
preload .'!pring, or lock cylinder are to be serviced (fig. 
21-4). However, the column must be removed in order to 
service any of the remaining components. If the column 


~'I removed, remove the column-to-instrument panel 
m<runting bracket and install Support Fixture J-23074 
(fig. 2.J-5). Mcrunt the column in a vise by clamping the 


:~upport fixture flange in the vise. 


Ag. 2J-5 Slurlng Column-M1nu11 Traaamlmon 


(1) Place front wheels in straight-ahead position. 


(2) Disconnect battery negative cable. 
(3) Cover painted areas of column. 


( 4) Remove steering wheel. 


(5) Remove lock plate cover. Use two screwdrivers 
to pry cover off lock plate and out of column. 


(6) Compress lock plate and unseat steering shaft 
snap ring as follows: 


(a) Inspect and identify steering shaft nut 


thread type. Metric shafts have identifying groove in 
steering wheel locating splines (fig. 2.J-2). American 
thread shafts do not have this groove. 


(b) If shaft has American threads, use tool J- 
23653 as is to compress lock plate and unseat snap ring 


(fig. 2.J-6). 
(c) If shaft- has metric threads, replace com- 
pressor tool standard forcing screw with Metric Forcing 
Screw J-23653-4 before•installing tool on steering shaft. 
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COMPRESSOR 


1 
TOOL FORCING 
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Ag. 2J-7 
Turn Signal Switch Removal/Installation 


TOOL 
J-23653 
(16) On vehicles with Cruise Command, remove turn - 
signal lever and switch and remove switch harness using 
string previously taped in place. 


Ag. 2J-6 Steering Shatt Snap Ring Removal 


WARNING: The lock plate is under strong spring ten- 


sion. Do not attempt to remo·ve the steering shaft snap 


ring without using the compressor tool. 


(7) Remove. lock plate compressor tool and snap 


ring. Discard snap ring. 


CAUTION: When the steering shaft snap ring is re- 
moved, the shaft is free in the column. During bench 


(17) Turn ignition lock cylinder (clockwise) two de- 


tent positions beyond Off-LOCK position. 


(18) Compress lock cylinder retaining tab using thin- 
bladed screwdriver and remove lock cylinder from 
column. 


_ overhaul,,..remove the shaft bY-pulli,ng,,j.j_ _~thft'- , 


:~~er en.~· of coju~n. Do nqt ~tlQui.;flj,(j'._~Ob fall.out;. .• .. 


-~enev~ 
the column is rem;o·ved fr67rt-,f~ ve,~icle: 
;;;;;,;;, 


(8) Remove lock plate, canceling cam, upper bearing 
preload spring, and thrust washer from shaft. 


(9) Remove hazard warning swl.tch kn(;'b. Press 


knob inward and unthread knob from column. 


(10) On vehicles without Cruise Command, remove · 


turn signal lever attaching screw and remove lever. 


(11) On vehicles with Cruise Command, disconnect 


two of four wires at switch connector. Fold wires back 


along harness. Tape wires to harness and tape length of 


string to harness to aid removal. 
Ag. 2J-8 · Disconnecting Tum Slgnal Swllcll Harnm 


(12) Unhook turn signal switch wire harness con- 
NOTE: The lock cylinder retaining tab is accessi.ble 


nec(t~~) f~i':c~~~~~~ti:!t~~::netn~a~e~t~:~~e~~o;~~~~tor 
thmugh the slot adjacent to the turn signal switch 


.I 


from turn signal switch harness connector by lifting 
mounting boss (fig. 2J-9J. If the retaining tab is not 


_ _ msiole thrrnt().h. .ihe_ slot, sc:r:aµe.. er. kno~ any-casting - 
. plastic lock tab-on connector and-separating eorrnectors- 
jlash <rut of the .~lot to provide access. 
(fig. 2.J-7). 


(14) Wrap tape around turn signal switch harness 
(19) Remove ignition switch from lower end of col- 


connector to prevent snagging during removal. 
umn (fig. 2.J-10). 
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Rg. ZJ-9 
Lock Cylinder Retaining Tab Location 


Fig. ZJ-1 O Ignition Switch Removal/Installation 


(21) Disengage remote rod from lock rack. 


(22) Remove screws attaching shroud to housing (fig. 
2H-12) and remove housing from shroud. 


(23) Remove wave washer from key release lever 


, pivot and remove key release -lever and spring (fig. 2.J- 
13). 
. - - 
- ,- . 
_. 
. 


(24) . Remove:loek =-ra,~l,<;,..ancf 19c;k bolt aS!embly (fig . 


2.J-14). 
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Rg. ZJ-11 
Housing and Shroud Removal/Installation 


Fig. ZJ-12.. Removing Shroud From Housing. 


(25) Remove rack preload spring (fig. 2.T-15). 


(26) Remove lock sector through lock cylinder hole in 
housing. Push on block tooth of sector with blunt punch 
to remove (fig. 2.J-16). 
NOTE: Although the preceeding steps can be per- 


formed iuith the column mounted in the vehicle, the 
jol/,owi,ng,-steps can be performed only after the column 
has been removed. 
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6Q668. 


Fig. 2J-13 
Wava Washer Posillon 


Fig. 2J-14 
Loci Rack and Lock Bolt Removal 


Fig. 2J-15 
Rack Praload Spring Ramont/lastallaUoa 


Fig. 2J-16 
Lacie Sector Ramonl 


(29) Remove spring clip from lower bearing retainer 


and remove retainer, bearing, and adapter. 


, 
•'(' • • -· _, 


Column Assembly 


Incorrect length screws or bolt1> cau pre-vent the column 
from compressing u·ndl:!-r impact. The bolts and .nuts that 
nttach the column mounting bracke.t to. the col?pnn and 
instrume-nt j;rmel mu~t' abw be tightened to the proper 
torque 
.~()' that the bracket will break away under 


. 
~ ' 
impact. ' " 


(I) Coat all friction and bearing surfaces with 
chassis grease before assembly. 


(2) Install lock sector on sector shaft. Install sector 
through lock cylinder hole in housing (fig. 2J-17). Use 


blunt tool to press sector onto shaft. Be sure sector turns 
freely after installation. 


(3) Install rack. preload spring (fig, 2J-15). Bowed 


side of spring must bear against lock rack when rack is 
installed. 
(4) Assemble lock bolt and lock rack (fig. 2J-18). 


(5) Install assembled lock bolt and lock rack in 
housing. Mate block tooth of lock rack with block tooth 
of sector (fig. 2.J-19). 


(6) Install key-release lever return spring over post 
in housing (fig. 2.J-20). Insert r~lease lever finger in lock 
rack slot and position hole in lever over threaded hole in 


housing post (fig. 2J-21). Be sure inner end of spring 
contacts release lever. 


(7) Raise key-release lever slightly and install end 


of release 1ever spring between lev-er- anti housing boss 


(fig. 2.1-22). 


(8) Coat wave washer with chassis grease and in- 
stall washer on post and over release lever (fig. 2J-13). 


· 
(9~ition shroud on housing-and-·install.attaching 
screws. ·Tighten--screWS<-. to 18 inch-pounds. (2 N,m) 


torque.~Po..Jlot;d4u?!~~~t~.~ease lever wav0>,)!as4ij: iVh~n 


assembling shroud and housing. 
"·- ·· ... · ·· · ~'-· 
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Ag. 2J-18 
Assembling Lock Boll and Lock Rack 


. , 
...... , LOCK SECTOR BLOCK _TOOTH. 
60574 


Ag. 2J-19 
Lock Boll and Lack Ract lastallallon 


Ag. 2J-20 
Kay Release Laver and Spring lnstallatlon 
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(13) Insert lock cylinder in housing bore with cylin- 
der tab aligned with keyway in housing. Push cylinder 
inward until it bottoms. Rotate key counterclockwise 
until drive section of cylinder mates with sector. Push 
cylinder in fully until tab engages in housing groove. 


• 
(14) Turn lock cylinder clockwise to stop, then 


Ag. 2J-21 
Positioning Key Releasa lever Spring 


Ag. 2J-22. Securing Key Relnse lever Spring 


(10) Install remote rod on lock rack. Insert short 
rfooked end of rod in lock rack. .. - 


(11) Install assembled shroud and housing on column 
and install attaching screws (fig. 2.J-11). Tighten screws 
to 60 inch-pounds (7 N•m) torque. 
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counterclockwise to Off-Unlock position. 
(15) Install ignition switch as follows: 
(a) Position switch on column jacket 


(fig. 2.J-23). 
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OFF-l.OCK 
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REMOTE ··· 


ROD 
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~ : . . "". --_-.. ---RUN· 
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Ag. 2J-23 Positioning Ignition SWltci 


_ 
(b) Move switch slider to extreme left to Ac- 
cessory position. 


(c) Move slider two positions to right from Ac- 
cessory position to Off-Unlock position. 


( d) Insert remote rod into hole in switch slider. 


(e) Position switch on column and install at- 
taching screws. Tighten screws to 35 inch-pounds ( 4 
N•m) torque. 


(16) Install lower bearing, bearing adapter, retainer, 


and snap ring in lower end of column. 


(17) Install steering shaft through lower end of col- 
umn and into upper bearing in housing. 


(18) Install turn signal switch and wire harness. Fold 
wires against connecto~ fand- feed connector through 
housing and shroud. 


_ . (19~ .Align turn signal switch in housing and-install 
switch attaching screws. Tighten screws to 35 inch- 
pounds (4 N•m) torque. 
(20) On vehicles without Cruise Command, install 
tu.rn: signal. lever. Tighten--lever-attaclting :reiew tu- 35 
inch-pounds (4 N•m) torque. 
· ~ ·,... • 
·~' _';:_·· 


\2tr0n-veqicles with Cruise Caffimintt,install leve:i: 


and switch. assembly. Use string pre~iously taped in 


place to guide wires int.o housing. Remove string and 


tape. Connect wires to s(vitch terminal and· irtstall lever 
attaching screw. Tighten screw to 35 ineh':pounds (4 


N•mJ torque. 
. --.. , - 
(22) Install thrust washer, upper bearfn~ preload 
spring, and canceling cam on steering shaff Position 


canceling cam as shown in figure 2J-24. 
(23) Place turn signal switch in neutral position and 


install hazard warning switch knob. 


(24) Position lock plate on steering shaft. 


(25) Install replacement steering shaft snap ring on 


sleeve of Compressor Tool J-23653 and install tool on 


steering shaft (fig. 2J-25). 
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Ag. 2J-25 
Steering Shatt Snap Ring lnstallatlon 


(31) ConneCt column wiring harness connectors and 


install harness protector. 


(32) Install steering wheel. 


(33) Install and tighten steering wheel nut to 30 foot- 
/ 
pounds (41 N•m) torq.ue . 


. · 
~~.AUTIO~:. S<?m~ steering shafts have metric size 


: ··;~ 
~ 
.1'_J,IJteering u;heet r1:u.t thrf3ad~. If a re'p/,acement nut is being 


j:;'.-~~~- .:. ~fn:~talled, i~~ry .t~e,s~c;ft t~:read-.tYTJE. before in~tall.a- 
twn. Metnc shafts liave an identifi.rin() groove in the 
steering wheel locating spliries (fig. 2.l-2.). A. merican 


. 6068&- 
thread shafts do not have this groove . 


. . . . . ··'-A' 'Y. 


Fig. ZJ-24 
Positioning Cancallng Cam 


CAUTION: Identify the steering shaft nut thread type 
before using the compressor tool. If the shaft has A. meri- 


can threads, use the compressor tool as is. However, if 
the shaft has metric threads (jig. 2.l-2), re'[Jlace the com- 
pressor tool forcing screw with Metric Forcing Screw J- 


23653-4 before using the tool. 


(26) Compress lock plate and install snap ring in 
steering shaft groove (fig. 2.J-25). 


(27) Remove compressor tool. Be sure snap ·ring is 
fully seated before removing tool. 


(28) Install lock plate cover. 


(34) Install column bezel. 


(35) Install and tighten column bracket-to-instru- 
ment panel bolts to 20 foot-pounds (27 N•m) torque. 


(36) Tighten toe plate bolts to 10 foot-pounds (14 
N•m) torque. 


(37) Remove . protective covering from 
column 
painted areas. 


(38) Connect battery negative cable. 


STANDARD COLUMN OVERHAUL-AUTOMATIC 


.. TRANSMISSION 


(29l Remove 
Support Fixture Tool 
J-23074 if 
Column Disassembly 


·· - · instaU~- - 
··--7·· ·'-[ .••. "'... 
--.-~~"' } rtn;· ·. 
··!"!", 
· faO) InstaH~'~umn · 
mounting , .. brackietr..i .. Tighten- ·- 
NOTE: Steering column removal is not necessary if 


bracket attadiing · bolts to 20 .foot.-pouiiciS;.(2,7 N•~) 
. 
..,..only the lock plate cover, lock plate, steering shaft snap 
torque. 
·ring, uwer bearing preload spring, canceling cam, turn 
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signal switch, or /,ock cylinder are to be seh!iced. How- 


ever, . .the coi~mn must be removed in order to service 
any of the remaining component.§ Jr tf1,e column must be 
rernoved, remove the column mounting bracket-and in- - 


stall Support Fixture J-23074 (fi~-5). Mounrthe col-- 


umn in a visf!!by c/,amping the sup'fti>rt fixture flange in 
the vise. 


( 1) Disconnect battery negative cable. 
(2) Place front wheels in straight-ahead position. 
(3) Remove column-to-instrument panel bezel and 
left air conditioning duct, if equipped. 
(4) Cover painted areas of column. 


TURN 
SIGNAL 
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HORN CONT At;T 
RETAINER, PIN, 
AND SPRING 


PRELOAD . 


SPRING 


(5l Remove steering wheel (fig. 2.1-1). 


(6) R~rriove lock piate cover (fig. 2.J-26). Use two 


scre~vdrive::s. to pry cover off lock plate and out of 
housing. ·' 


·n) Gifrllpress lock plate and unseat steering shaft 
snap ring iS follows: 


(a)· Inspect and identify steering shaft nut 
thread type. Metric shafts have identifying groove in 
steering wheel locating splines (fig. 2.1-2). American 
thread shafts do not have this groove. 


(b) If shaft has American threads, use Com- 
pressor Tool J-23653, as is, to compress lock plate and 
unseat snap ring (fig. 2.1-6). 


,,,i,, 
..,. • • ,~ ~-._, 
.rr' .,. 
..,.. 
.,. ... "·~ -· :.. 
.,... , ........ ~~Sli r c 
r Geel ..... 
· 
" ._ .. - 
_:-_.~•...........,r; ··~.- 
·~ ..:.:..-_ 
~:_ 
... 


80408 


,_ ~:::'~~ 
-~ -::~~~.:-.;:~~1'iri-i:.:.1it:;~f~~-=-on · :: 
:+ 
· ~ .. • · 


(c) If shaft has metric nut threads, replace com- 
pressor tool standard forcing screw with Metric Forcing 
Screw J-23653--1 before installing tool on steering shaft. 


WARNING: The lock plate is under strong spring ten- 


sion. Do not attempt to remove the snap ring without 
usi·ng the compressor tool. 


(8) Remove Jock plate compressor tool and remove 
steering shaft snap ring. Discard snap ring. 


CAUTION: When the snap ring is removed; the steer- 


ing .c;haft is free in the column. If the column is removed 
;l>r bench overhaul, do not let the shaft fall out when the 


column is moved. 


(9) Remove lock plate, canceling cam, upper bearing 
preload spring, and thrust washer (fig. 2.J-26). 


(10) On vehicles without Cruise Command, remove 
turn signal lever attaching screw and remove lever. 


(11) On vehicles with Cruise Command, remove 
wires from switch terminal. Fold two of four wires back 
along harness. Tape wires in place and tape length of 
string to harness to aid removal. 


(12) Push inward on hazard warning switch knob 
and unthread knob in counterclockwise direction. 


(13) Place gearshift lever in Park position. Remove 


lever retaining pin using punch and remove lever. 


(14) Unhook turn signal switch wire harness con- 
nector from column. 
· 


(15) Disconnect turn signal switch harness connector 
from instrument panel harness connector (fig .. 2.J-7). Lift 


connector lock tab to separate connector5. . . 


(16) Using stiff wire or- paper clip, compress lock tab 


_....,_. . ..,.. ·. retaining shift. quadrant- light:wire--ift connector. block 
and disconnect wire; 
-~ 
.,~ -~ . · :;~,_,,, .. _ ,,·, 
. · · 


....;. ~ :..'.. 
.. ( 17) Remove col timn. I6wei bracket· and plastic har~ 


ness protector~ · 


~ -- ... 


(18) Remove column-to-instrument panel mounting 
bracket if turn signal switch is to-be removed with 
column mounted in vehicle. 


TAPE HARNESS TO 
PREVENT SNAGGING 
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Fig. ZJ-27 Tum Signal SWltch H1miu Removal · · ' 
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(19) Wrap tape around turn signal switch harness 
connector to prevent snagging (fig. 2.J-27). 


(20) Remove turn signal switch attaching screws and 
remove switch and harness. Pull switch straight up and 
out of column. · 


(21) On vehicles with Cruise Command, remove turn 
signal lever attaching screw and remove lever and 
switch as assembly. Guide switch harness out of column 
using string previously taped to harness. 


(22) Place lock cylinder in LOCK position. Compress 
lock cylinder retaining tab and remove lock cylinder (fig. 


2.J-9). 


NOTE: The retaining tab is accessible through the tab 
slot in the h<rusing (fig. 2.1-9). If the tab is not visible 
thnrugh the slot, scrape or knock all casting flash from 
the slot. 


(23) Remove ignition switch from lower end of 
column. 
- 
(24) Remove upper housing attaching screws and re- 
move upper housing. 


NOTE: The remote rod and shift quadrant light wire, if 
equipped, will be removed as an assembly along with the 
upper housing. 


(25) Remove thrust cup from upper housing (fig. 2.J- 
28). 
(26) Remove lock bolt and lock rack and remove rack 
preload spring (fig;:2J;.29). 
(27) Remove · Iock. sector from sector shaft using 
blunt punch (fig~ 2.J-19). Note lock sector position for 
assembly reference and remove sector through lock cyl- 
inder- hole in housing. · 
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Fig. 2J-29 Houslnt Componlllts 


(28) Remove shift gate lock from upper housing. Ex- 
amine shift gate lock detents for wear. Replace lock if 
excessively worn. 


(29) Remove shift quadrant. Quadrant is retained by 
two clips which must be pried out with small punch (fig. 
2J-30). 


FIQ. 2J-30 
Shift Quadrant Retainer Cllp R1mam 


(30) Remove shift quadrant light cover. Remove 
screw retaining socket assembly and remove assembly. 


(31) Remove shiftJ;>owl from colm:nn jacket. .. 
- · ~ 


NOTCH 
(TYPICAL) 
NYLON 
BEARING 


RQ. 2J-31 
Shift Bawl low• Baring Position 


AJ42052 


(33) Remove column from vehicle. Refer to Steering - 
Column Removal. 


(34) Remove steering shaft from lower end of 
column. 


(35) Remove lower bearing retainer, retainer ring, 
lower bearing preload spring, and nylon washer (fig. 2J- 


32). 


NYLON 
THRUST 
WASHER 


NOTE: FLOOR SHIFT STEERING COLUMNS 
HAVE NO THRUST WASHER OR SPRING 


RQ. Z.1-32 lower Baring Auulllly 


(36) Remove shift tube. 


SNAP 
RING 


AJ42055 


(37) Remove nylon shift tube be~ng from tube. 


Co .l~JIJ~Anembty ·. . _ . . 
. -· . (32) R"im"ove ny16n.,,.!ower bowl .bearing from upper 
end of column tube·(fig. 2J-al). 
(1) Apply chassis grease to all friction and bearing 
surfaces. 
NOTE: Although the '/)Teceding steps are performed 
(2) Install shift tube. 
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(4) Install preload spring, lower bearing (with 
metal face toward retainer), bearing retainer, and re- 
tainer" ring. ; .. :, 


(S) Install nylon lower bowl bearing in upper end of 


jack~i. · 
· ~:" 


NOTE: The bearing must be installed with the smaller 


inside diameter facing the lower end of the jacket, and 
with the bearing notches engaged in the three locator 


crimp.-; i11 the column (fig. 2.J-31). 


(6) Align shift bowl with shift tube spline and in- 
stall bowl. 


(7) Install rack preload spring in upper housing (fig. 
2J-29). 


(8) Position large end of sector on sector shaft and 
press sector in place using blunt punch (fig. 2.J-17). 


(9) Install shift gate lock and install two counter- 
sunk attaching screws (fig. 2.J-28). Tighten screws to 45 
inch-pounds (5 N•m) torque. 


(10) Install shift quadrant lamp and lamp cover. 
(11) Install shift quadrant indicator and press re- 
tainer clips into place with flat side toward bowl. 


(12) Assemble lock bolt and lock rack (fig. 2.J-18). 


(13) Install assembled lock bolt and lock rack in shift 
bowl (fig. 2.J-33). 


NOTE: The block tooth of the lock rack must engage 
the block tooth of the sector (fig. 2.1-19). 


(14) Install nylon thrust cup in upper housing with 
flared end of cup facing outward (fig. 2.J-28). 
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(15) Rotate shift bowl counterclockwise to stop and 
install upper housing. Tighten housing attaching screws 


to 60 inch-pounds (7 N•m) torque. 


NOTE: The .-;hift bowl must be in the Park position and 


the rack pulled downward bejiJre the upper housing can 
be ins tailed. 


(16) Guide shift quadrant lamp wire and remote lock 
rod into position between shift bowl and column jacket. 


(17) Install turn signal switch and harness assembly 
in column. 


(18) Remove tape from turn signal switch wire har- 
ness connector and position harness in protector and 
protector-to-column jacket. 
(19) Install turn signal switch retaining screws. Be 
sure switch actuating lever pivot is correctly aligned and 
seated in upper housing pivot boss before installing 
screws. 


(20) On vehicles without Cruise Command, install 


turn signal lever and lever attaching screw. Tighten 
screw to 35 inch-pounds (4 N•m) torque. 


(21) On vehicles with Cruise Command, install turn 
signal lever and switch assembly. Guide wires into hous- 
ing using string previously taped in place. Remove 
string and tape. Connect wires to switch terminals. In- 
stall lever attaching screw and tighten screw to 35 inch- 
pounds (4 N•m) torque. 
(22) Install steering shaft if removed. Install shaft 
through lower end of column and into upper bearing. 


(23) Install thrust washer, upper bearing preload 
spring, and canceling cam on upper end of steering 
shaft. 
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Ag. 2J-33 
Lock Rade and Lock Bolt lnatallatlon 


34). 


Ag. 2J-34 
Canceling Cam and Loci P11t1 Poattlon 
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(25) Install replacement steering shaft snap ring on 
sleeve of Lock Plate Compressor Tool J-23653 and install 


· 'ffi"ol on steermg shaft (fig. 2J-25). 
· 


·~AUTION: -fospect and identiflJ the steering shaft nut 


..-{Ii read type beji1re installing the compressor tool. If the 


-· :{fwft has metric threads (fig. 21-2), be sure ~o replac.e 


the cornpres:w·r tool standard jbrcing screw unth Metric 
Forci11g Screw J-236.53-4 bejbre installing the tool on the 
shaft. 


(26) Compress lock plate and seat snap ring in steer- 


ing shaft groove. 


(27) Remove compressor tool. 


(28) Install lock plate cover. 


(29) Align canceling cam and index marks on steer- 


ing shaft and steering wheel and install steering wheel. 


1 
(cl Insert remote rod into slider hole and att~ch 
ignition switch to column. Tighten switch attachmg 
screws to 35 inch-pounds (-! N •m J torque. 


(35) Install column if removed-. Refer to Steering Col- 


umn Installation . 


(36) Install lower finish panet; air conditioning duct 


if equipped, and column-to-instrument panel bezel. 


(37) Remove protective covering from painted areas 
of column. 


(38) Connect battery negative cable. 


TILT COLUMN OVEHHAUL-CHEROKEE-WAGONEER-TRUCK 
MODELS 


Column Disassembly 


Tighten steering wheel nut to 30 foot-pounds (41 N•m) 
NOTE: Althcrugh it is possible to disassemble the tilt - 


torque. 
steeri11g column down to the hausing wi.th the column in 


CAUTION: Some :~ teering shafts have metric threads. 
the vehicle, the column must be removed if more exten- 
Be .'lure t<j obtain and install the proper thread-type nut. 
sive disa.o;sembly is necessa:ry. If the column is removed, 


Metric thread shafts have an identifi.ring groove in the 
use Steering Column Support Fixture J-23074 to mount 


steering wheel locating .<iplines (fig. 2./-2). 
the column assembly in a vise (fig. 2J-.5). 


(30) Install hazard warning light switch knob and 
(1) Place front wheels in straight-ahead position. 
steering wheel trim cover. 
(2) Disconnect battery negative cable. 


(31) Install gearshift lever. 
(3) Cover painted areas of column. 


(32) Install lock cylinder in housing. 
( 4) Remove steering wheel. 


(33) Place shift bowl in any position except Park and 
(5) Remove gearshift lever retaining pin and re- 
rotate bowl counterclockwise until lock rack bottoms 
move gearshift lever. 
against lower surface of bowl. 
(6) Remove lock plate cover. Use two screwdrivers 


(34) Install igniti~n swi~ch on column: 
to pry cover off lock plate and out of housing. 


(a) Move switch shder toward left to Accessory 
(7) Compress lock plate and unseat steering shaft 


position. 
. 
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- .. -,-··- 


ACCESSORY--_. 


OFF·LOCK-· ---- 
OFF4JNLOCK 
. 


2.P.~l'.O.c 
i:M£.. 
. _ 
ACTUAJ:OR-ROD_ HOt.t:~~"' 
- - 
· ..,.,.,,._. RIGHTOF ACCESSORY . ...__ .. ~ ..,,...,.. 
'. 
· ~ ~ · .SOl583' 


• 
~ 
~__.. ~- ... 
• .. 
- 
· - 
- 
H 
- 
_ _ 
.. _ _ 
••• 


::-::....:.--z:r. . 
..:.~-.:r;:;i[1~~~lng:IQJllM SWttn;.. ;-':~- 
~ 
~-........ 
... 
~ 
~'~l~INMIUll 
. 
· - 


(b) If shaft has American threads,. use Com- 
pressor Tool J-23653 as is to compress lock plate and 
unseat snap ring (fig. 2J-6). 


(c) If shaft has metric threads, replace com- 
pressor tool standard forcing screw with Metric Forcing 
Screw J-23653-4 before installing tool on steering shaft. 


WARNING: The lock plate is under strong spring '[)Tes- 
8Ure. Do not attempt to remove the /,ock plate wi.thout 


using the compressor tool. 


(8) Remove compressor tool and steering shaft snap 
ring. Discard snap ring. 
_ .. (.9) Remove..lock .plate,-canceling cam, upper·beari?lg " 


preload spring, spring seat, and bearing race. 


(10) On vehicles without Cruise Command, remove 


turn signal lever attaching screw and remove lever. 


_-1(,....I ""ll) _1 Qn , yeb.icles- with -Gruise-Gommancr,-remuve-::- 


wir~~~om;.swi~h . termin~ in-t~Folct""""'~ur_ 


·:~Wftes - bac~al®i."Jl~~q;i:Jn•wtr•· in:._: 
-· 


~·Place9''tpe'iength of string to harness to aid removal. 


r. 
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(12) Press hazard warning light switch knob inward 
and remo; e·. knob by turning counterclockwise. 
(13) Untiook turn ·si"inal switch wire harness con- 
nector frqm mounting_qracket .on lower right side of 
column jacket. 


(14) Loosen toeplate bolts. 
(15) Remove 
bolts 
attaching column mounting 
bracket to steering column. 


(16) Remove bolts attaching mounting bracket to in- 
strument panel and remove mounting bracket. 


(17) Remove wire harness plastic protector from col- 
umn jacket. 
(18) Wrap tape around harness connector to prevent 
snagging (fig. 2.J-27). 


(19) Remove turn signal switch retaining screws and 
remove switch and wire harness. Pull switch straight up 
and out of column. 


"(20) On vehicles with Cruise Command, remove turn 
signal lever attaching screw and remove lever and 
switch. Guide switch wire harness out of column using 
string previously taped to harness. 


(21) Insert ignition key in lock cylinder and turn 
cylinder to LOCK position. 


(22) Compress lock. cylinder retaining tab and re- 
move lock cylinder. (fig. 2.J-9) ~ 


NOTE: The retaining tab is accessible through the tab 
. 
~ lot in the housing (firJ: 2./-9). If the tab is not visible 


through the slot; remove all casting flash from the s/,ot. 


(23) Remove spring· clips retaining shift quadrant 
using punch or long needlenose pliers and remove quad- 
rant (fig. 2.J-:30). 


(24) Remov~ shift quadrant mounting bracket and 
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- ,.:~! · ~ ·~ (2 . Rembv~ ~ei:-:~et.ai~ing -:~cre~;. and.!~reinove 


co v ·~ r from column. 


:'21) Remove lock sector tension spring retaining 
sc·:r..,, .. i.i~Unhook .spring ±'ram.lock sector shaft and remove 
spr:;ig. 


( ~3) Remove snap ring from lock sector shaft and 
remove lock sector, sector shaft, and retaining ring. 


(29) Install tilt lever and place upper housing in full 
upward tilt position. 


(30) Insert screwdriver in tilt spring retainer slot 
and compress retainer approximately 3/16 inch (4.7 
mm). Rotate retainer 1/8 turn counterclockwise and re- 
move retainer and spring. 


WARNING: The tilt spring is under strong spring 


ten.<iion. 


(31) Place housing in center (nontilt) position. 


(32) Remove housing pivot pins using tool J-21854-1 


(fig. 2J-36). 
. 
. 


: '' 
,.r,. - f33) Lift-tilt lever--to:-disengage lock shoes- and re- 


-·:o.. .. :.:.I.move- ·housi·ng:. Remove both ball..bearing. assemblies 


.. ,,, - 
.. -~·:.c)·rom ho-usingTf bearinga are!fo ,be .replaceg. · , · . · 
· · 


"!t'·~ 
· ..• 
_pP 
(34)- Pemove tilt lever. 
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Ag. 2J-36 
Pivot Pin Removal 


(35) Remove release lever pin from housing using pin 
punch or tool J-22635 (fig. 2.J-37). 


NOTE: When rernoving the release lever pi.n. compress 
the lock shoe springs to relieve s'{J'ring tension on the pi.n. 


(36) Remove lock shoe pin from housing using pin 
punch or tool J-22635 (fig. 2J-38). 


NOTE: When removing the luck shoe pin, compress the 


lock .<ihoe spri,ngs to relieve spring tension on the pi.n (fig. 


:2.f-.'J8) . 


(37) Remove lock shoes and lock shoe springs. 


(38) Disconnect steering shaft at intermediate shaft 
coupling. Remove steering shaft through upper end of 
column. 


(39) Disassemble steering shaft by folding shaft at 
90° and separating upper and lower halves of shaft at 


fle;ible joint (fig. U~39). · · , · · 


.;,··. 


Ag. 2J-37 
Raf use Laver Pin R1mani 
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Fig. 2J-38 
Lock Shoe Pin Removal 


BENO 90• 
TO .SEPARATE. 


I 
LOWER SHAFT 


UPPER 
SHAFT 


Fig. 2J-39 Staaring Shaft Assembly 
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(41) Remove lock rack and remote rod. 


( 42) Remove lower bearing retainer snap ring and 


- .. remoye retainer;-bearing, and adapter. 


( 43) Remove screws attaching support to shift bowl 
and remove support. Use 1/ 4-inch,. 12-point deep socket 


to remove screws. 
(44) Remove shift gate screws and remove shift gate 
from support. 


( 45) Remove shift tube retaining ring and thrust 
washer. 


TOOL 
J-23072 


... 


..l~~ .. ,,.,.·~~v •. ·~ 


Ag. 2J-40 Sblft Tube· RamoVll 


;: .. ··.· .... 
. ··. :·· 


Ag. 2J-41 
Retalaar P1at1 Removal 


Column Assembly 


SHIFT 
BOWL 


AJ70199 


.. AJ70200 


(46) Remove shift tube from column jacket using 
(1) Coat all bearing and friction surfaces with 
Shift Tube Remover Tool J-23072 (fig. 2J-40). 
chassis grease. 


(47) Remove retainer. plate by rotating· shift bowl 
(2) Mount shift bowl on column jacket. 
clockwise, sliding plate out of jacket notches, tipping it 
(3) Install shift tube spring, wave washer, and re-_ 


.down toward-shlit· bowl' hub· at-12: o'clock position ··and 
tainer ·prate iri s1iift bowi. - 
-·. - -. . 
removing plate-bottom side first (fig. 2J-41). 
( 4) Install shift tube through lower end of column 


(48) Remove wave washer and shift tube spring. 
jacket and align tube spline with shift bowl keyway. 


-(49) Remove shift bowl from column jacket. 
(5) Insert Installer T_~!s~23073:2 a_nd ~ in_}!~ ifL. 
_ =- ---=-··· (50f-Remove-l~er--_bearing;retainer-sprinf"cl~J>1fig. ... ..}'Ube .(fig ... :r~r~pring-1~~ ~wer foo~.Rf. t~~mJ,;st:::_ __ 
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· lower bearing, and bearing adaptor assembly. 
(6) Tighten tool spring tension nut to snug fit. 
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SHIFT 


BOWL 


AJ70201 


Fig. ZJ-43 
Positioning Shift Tube Installer Tools 


(7) Place Receiver Toois J-23073-3 and -4 over puller 
stud and tighten Tool Nut J-23073-2 to pull tube into 
shift bowl (fig. 2.J-44). 


(8) Remove shift tube installer tools. 


(9) Install shift tube thrust washer and retainer 
plate snap ring. 


J-23073-4 
J.23073-3 
AJ70203 


Fig. ZJ-44 
Pulllng Shift Tube Into Shift Bowl 


(15) Install support attaching screws. 


(16) Assemble steering shaft. 


(17) Install steering shait through upper end of 


column. 


(18) Install replacement ball bearings in housing if 


removed. Be sure there are 14 balls in each bearing. 


(19) Install tilt handle. 
(20) Insert ignition switch remote rod· between shiit- 
bowl and column jacket, and into guide channel in left 
side of support. 


(21) Engage lock rack in remote rod (fig. 2.J-45). 


REMOTE ROD 


AJ7020S 


Ag. ZJ-45 
LDck Rack and Remote Rod Position 


(22) Guide housing over steering shaft and lock rack 
and align lock shoes with teeth in support. 


(23) Align housing and support pivot pin holes and 


_ jµ.stall pivot-pins using fiber mallet or brass drift. 


_ (24) Install lock shoes, lock shoe springs, tilt bump- 


'~: ~g,.~n'd lockpin in housing. 


· · · ' (25) Install sector shaft in housing and install lock 


sector on shaft. Large block tooth on sector must engage 
large slot in lock rack. 


(26) Install lock sector retaining snap ring. 


(27) Hook lock sector tension spring on lock bolt, 
engage spring in sector, and install spring retaining 
screw (fig. 2J-!6). 


(28) Place housing in full upward tilt position and 


install tilt spring and guide in housing. 
(29) Install tilt spring retainer over spring and into 


housing. Press retainer downward approximately 3/16 


(10) Install lower bearing adaptor with notched end 
inch (4.7 mm) and rotate approximately 1/ 8-turn clock- 


of.adaptor facing lower end of column. 
wise to secure retainer tabs in housing lugs. 


(11) Install lower bearing in column with metal face 
(30t Place housing in neutral (non-tilt) position and 


of bearing toward lower end of column. 
remove tilt_han_dle. 


(12) Install lower bearing retainer aiid- retainer 
"(31) • IilS°tall cover on housing and install cover attach- 
spring clip (fig. 2J-42). 
ing screws. Tighten screws to 35 inch-pounds (4 )l'•m) 


(13) Install shift gate in support and install shift 
torque. 


ga~e attaching screws. 
(32) Guide_shift quadrant light wire thrQugh.housing 


- 
(14r11IStatt"suppornn.-·shift 50wt:-AilgllV-Iiofcn in- 
andbet~een shift bowl and column jacket. 
. 


-~11.P.QQrt'with_nb.tchin..c.ol:Umn..j.acket (located :a(_g:~cl~ ----= (3ifr-Install shift quadrant mo11I1ting bracket and at~ 


-~ -;:' -·-pos1t1ofi-~,z;=.;;;;....,-:;, ;:.~ . ,-;.;.;·_-;:...- · __ ;::-·:-=--:=-...: .. -::-~-~tlicthiihtsoc.Ket. 
- 
- ,.. 
- 
· 


LOCK 
~CK 


HOUSING 


AJ70204 


Fig. 2J-46 
Lock Sector and Tension Spring Position 
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(43) Install mounting bracket on column. Tighten 


bracket-to-column bolts to 20 foot-pounds (27 N•mJ 


torque. 


(44) Position column mounting bracket on in- 


. strument panel and install bracket-to-instrument panel 
attaching bolts. Tighten bolts to 20 foot-pounds (27 


N•m) torque. 


(45) Tighten toeplate bolts to 10 foot-pounds (14 


N•m) torque. 


(46) Install upper bearing race, bearing seat, preload 
spring, and canceling cam on steering shaft. 


(47) Align lock plate splines with steering shaft 
splines and install lock plate. Canceling cam shaft must 
protrude through opening in lock plate (fig. 2.J-34). 


(48) Install replacement steering shaft snap ring on 


sleeve of Compressor Tool J-23653 and install tool on 
steering shaft (fig. 2.J-25). 


CAUTION: Identify the steering shaft nut thread ty'J)€ 
bej(tre installing the compressor tool on the shaft. If the 


.'lhaj~ has American threads, use the compressor tool as 


~'I. Hmoever, if the shaft has ·metric threads (fig. '2.f-2), 


replace the compresso·r tool standard forcing screw with 
Metric Forcing Screw J-23653-4. before using the tool. 


(49) Compress lock plate and seat snap ring in steer- 


ing shaft groove (fig. 2.J-25). 


(50) Connect steering shaft to intermediate shaft 
coupling. 


(51) Install gearshift lever in shift bowl.. Guide lever 


(34) Hook base of shift quadrant over tabs on left 
over lock sector tension spring and into bowl. Align lever 
side of retainer and place in position. 
retaining pin holes with pin punch and install retaining 


(35) Install shift quadrant pointer in sh'Jt bowl and 
pin using fiber mallet or brass drift. 
engaie: pointerin quadrant: 
· 
.... w.~;~ -"7; (52)- Insta.ll lock cylinder as follows: 


(36) Install quadrant retainer clips so h;tr 3Tci;'Uf · .. ~;., - 
(a) Jnsert ignition key in lock cylinder. 
clips· face dow.nward. 
~:~~.,!:~ ~- ··-. · ·..;.{qf. I:Iotd 1oe~ -~rJinder and turn key clo~kwise 
. 


(37) Reinstall tilt handle. · 
until it stops. 
· · · 


(38) Install turn signal switch and switch harness in 
(c) Align cylinder retainer tab with keyway in 
column. Guide switch wire harness between cover and 
:-. cover and insert cylinder in cover. 


column jacket. 
· · 
(d) Push lock cylinder against lock sector. Ro- 


(39) On vehicles without Cruise Command, install 
tate cylinder counterclockwise until cylinder engages in 


turn signal lever and lever attaching screw. Tighten 
sector and push cylinder inward until cylinder retainer 


screw to 35 inch-pounds (4 N•m) torque. 
tab snaps into place. 


(40) On vehicles with Cruise Command, install turn 
(53) Install steering wheel. Tighten steering wheel 


signal lever and switch assembly. Guide switch wire 
nut to 30 foot-pounds ( 41 N•m) torque. 


harness into cover using string previously taped to har- 
CAUTION: Some steering shafts have metric size 
ness. Remove tape from harness and connect wires to 
.~teering wheel nut threads. Be sure to install the proper 
switch terminal. Install lever attaching screw and 
thread-type nut. Metric shafts hai:e an identifying 


tighten screw to 35 inch-pounds (4 N•m) torque. 
groove i~ the steering wheel locating splines (fig. '2.f-2). 


(41) Remove tape from turn signal switch harness 
Shafts with American threads do not have this groove. 


connector and position wires in column harness 
(54) Install column if removed. Refer to Steering Col- 
protector. 
umn Installation. However, if column was serviced in 


(42) Align turn sii;;nal switch in cover and install 
vehicle, proceed to following steps. 
switch attaching screws. Tighten screws to 35 inch- 
(55) Install and tighten column mounting brackei: 


pounds (4 N•m-)--torque. 
·. -~ ~· , -, ~ ·o·, .. bolts to 20 foot-pounds.(2.7 N•m) torque. 
NOTE: Be sure the-switch ac_tuating lever ']Jivot is car- 
(56) Position column mounting bracket on in- 
rectliJ aligned and seated in the housing ']Jivot: bo8s be- 
strument panel and _ install panel-to-bracket . nuts. 


fore installing the switch attaching screws.' 
Tighten nuts to 20 foot:pounds (27 N•m) torque. 
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(57) Install column.bezel. 


(58) Tighten toeplate screws to 10 foot.~pounds (14 


N•m) torque. 


(59) Remove 
protective covering from 
column 
painted areas. 


(60) Connect battery negative cable. 


TILT COLUMN OVERHAUL-CJ MODELS 


NOTE: Although the tilt column (fig. 2J-47) can be 
disassembled down to the housing with the column 
mounted in the vehicle, the column must be removed if 


RELEASE LEVER PIN 
UPPER 
BEARING 


disassern bly is to be more extensive. If the column is 


removed, use Support Fi:xture J-:23074 to mount the col- 


umn in a vise for service operations (fig. 2.l-5). 


Column Disassembf y 


(I) Place front wheels in straight-ahead position. 


(2) Disconnect battery negative cable. 


(3) Cover painted areas of column. 


(4) Remove steering wheel. 
(5) Remove gearshift lever retaining pin and re- 


move lever, if equipped. 
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( 6) Remove lock plate cover. Use two screwdrivers 


to pry cover off plate and out of column. 


(7) Remove tilt and turn signal levers. 


(8) Remove hazard warning knob. Press knob in- 


ward and turn in counterclockwise direction to remove. 


(9) Compress lock plate and unseat steering shaft 
snap ring as follows: 
(a) Inspect and identify steering shaft nut 
thread type. Metric shafts have identifying groove in 
steering wheel locating splines (fig. 2.J-2). American 
thread shafts do not have this groove. 
(b) If shaft has American threads, use tool J- 
23653, as is, to compress lock plate and unseat steering . 


shaft snap ring (fig. 2.J-6). 


(c) If shaft has metric threads, replace com- 
pressor tool standard forcing screw with Metric Forcing 
Screw J-23653-4 before using compressor tool. 


WARNING: The lock p/,ate is under strong spring pres- 


.<;ure. Do not attempt to remove the snap ring without 
using the compressor tool. 


(10) Remove compressor tool and snap ring. Discard 
snap ring. 


(U) Remove lock plate, canceling cam, and upper 
bearing preload spring (fig. 2.J-47). 


(12) Disconnect turn signal switch harness at lower 
right side of column jacket. 


(13) Loosen all toeplate screws. 
(14) Remove 
bolts attaching column mounting 
bracket to column jacket. 


(15) Remove 
nuts. · attaching column mounting 


bracket to instrument panel bolts and remove mounting 


.~ l ·. bli:Clcket. 
~ 


"J"l•· - 


~ · . ~";(i6) Remove wire harness protector froni column 


:'. j;:Cket (fig. 2.I.-48). · 


.,(17) Wrap· tape around harness connector to prevent 


snagging connector when removed (fig 2.J-49). 
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Fig. 2J-48 Hamm Protector Removal 


(18) Remove turn signal switch attaching screws and 


remove switch-and harness. Pull switch ·straigftt.up and 
out of column. 
...... . · _ .. ,,o ·:.: 
. ·· .. : -ff9>.,Iris~rt.-igii1tion key in ignition lock cyTin_der_and 


turn cylinder to On position. 
· 
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Fig. 2J-49 
Taping Hamm Connector 


(20) Compress ignition lock cylinder retaining tab 
using thin bladed screwdriver and remove cylinder from 


column. 


NOTE: The retaining tab is accessible through the s/,ot 
adjacent to the turn signal switch mounting boss (fig. 
2.l-9). If the tab is not visible through the swt, scrape or 


knock any casting jla.~h out of the s/,ot to provide access. 


(21) Remove cover retaining screw~ .. and: remove 
cover from column (fig. 2.J-50). 
· -- 
·~ · 


(22) Remove upper bearing· race and bearing. seat 
from steering shaft (fig. 2.J-51). 
· • 


(23) Reinstall tilt lever and place column in full up- 
ward tilt position . 


Fig. 2J-50 Cover RlllDVll 
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Fig. ZJ-51 
Upper Bearing Race and Stat RemavaVlnstallatJon 


(24) Remove tilt spring, guide, and retainer using 
screwdriver (fig. 2J-52). Press retainer inward and turn 
it counterclockwise until retainer tabs align with hous- 
ing lugs. Be sure screwdriver blade just fits into retainer 
slot. 


WARNING: The tilt spring guide is under strong 


spring pressure. 


Fig. ZJ-52 Tiit Spring IDd Gulde R111anl 


Ag. ZJ-53 
Housing Removal 


(25) Place housing in center (nontilt) position. 
Ag. 2J-54 Tiit Liver Sllllld RUIDYll 


(26) Remove housing pivot pins using tool J-21854-1 


(fig. 2J.:.36). 
(31) Remove lock sector retaining ring (fig. 2J-55). 


(27) Raise tilt lever to disengage lock shoes and re- 
(32) Remove lock sector and sector shaft. Tap shaft 
move housing (fig. 2J-53). Pull housing upward to dis- 
through sector and out of housing using hammer and 


.engage shoes and turn housing to one side to . ..separate 
punch-( fig . . 2J-56~ . · 
. - - · · --~= 


lock rack from remote rod. 
(33) Remove lock bolt, lock rack, rack preload spring, 


(28) Remove tilt lever from housing. 
spring shim, if equipped, and remote rod from housing. 


(29) Remove tilt lever shield from housing (fig. 2J- 
(34) Insert wedge between lock-shoes and housing to 


__ ..54.l- __ 
.., . . 
~ - -- ·· - . .,,. _, 
~~el.i~spi;ing,.teasion--0n -tilt..and~R6e,.pins: (.fig.-2J- 


(30).,Remove lock. sector spring.i:e.taining,screw and 
..•. 57!).t_ . .....,...t'rz:"'.-.....- 
-:.. ;-· 
~-~·;;>Q:i......, ...... ._....,,~ 


..... 
..:-..r•~I1!0-~PrJ.ng_. (fig.~ZJ:Q~· Rota~e-~1t .iP sJ~-=.:.~· :; .:...tW.V--.Jij~~(t:l~'{et:::Pi~Ji~mo~ 


direction to remove it from bolt. 
- 
· ~ · ·· · 
·22635 or pin punch (fig. 2J-37). 
· 


Fig. 2J-55 
Lock Sector Tension Spring R1moV11/ln1tallat101 


" ':' ti-l':f.'~f ·t ·. 
· 
., .... _ 
. ..,.._ : 


Fig. 2J-56 
Lock Sector and Sector Shaft Removal 


(36) Remove lock shoe pin from housing using tool J .. 
22635 or pin punch (fig. 2.J-38) and remove lock shoes 
springs, and wedge. 
' 
(37) Remove housing upper and lower bearings and 
races only if damaged or worn. If bearings and races 
must he replaced, remove bearings and races using ham- 
mer and punch. 


1 ~ .- 
- 
- 


~ ::_~ -.::: ~ NO~: Discar<f.:-.th£t..'..h<!!£!i!tf1.) )eariria:r:a:n.d_ races:.i.! re- 


L...,..'1lf.1 ;~;;@H.w.ed. They.a:re nf>f,,reusablei,· . .;. ..,;:...; ·; ..;-;:,-..... . 
. - ~ ;,.,. 
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Ag. 2J-57 
Rallavlng Lock SJloa Spring Tension 


(38) Disconnect steering shaft at intermediate shaft 
coupling. 


(39) Remove steering shaft through upper end of col- 
umn (fig. 2.J-58). 
· 


Ag. 2J-58 
Staarlng Shaft Ramonl/lnatallallon 


(40) Remove support attaching bolts and remove 
support (fig 2.J-59). Use 1/4-inch, 12-point deep socket to 
remove. bolts. 


(41) Remove retainer plate (fig. 2.J-6()): Tip upper end 
of plate rearward and turn plate counterclockwise to 
remove. 


( 42) Remove shroud using twisting-pulling motion 


(fig. 2J-61). 


(43) Remove key release lever and lever spring from 
shroud (fig.p-62). Tip lever forward and lift upward to 
remove. 
· 
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SUPPORT 


Fig. 2J-59 Support Ramov1l/lnstall1tlo1 


. -· ·; 


Flt~ ZJ-60 
Ratalnar Plata Ramoval/IA&tallltlaa 
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( 44) Disconnect ignition' switch wire harness con- 
nector and remove switch fr'om column. 
(45) Remove ·snap ring, retainer, and bearing assem- 
bly from lower end of column. 


Ag. 2J-62. Kay Ratau llvll' 1ad· Spring Rlmont/lastallatloa · 


. f 
- 
; , 


column. As~.~mbly · 


(1) Lubricate all bearing, friction, and thrust sur- 
faces with chassis grease . 
(2) Install bearing assembly, bearing retainer, and 
snap ring. in lower end of column (fig. 2.J-47). 
(3) Install key release lever spring on lever and· in- 
stall assembled lever and spring in shroud (fig. 2.T-62). · 


( 4) Align and instalI shroud on column jacket (fig. 
2J-61). 


(5) Install retainer plate (fig. 2J-60). Tip plate to- 
ward 12 o'clock position, slide it under jacket opening, 
and seat it in column jacket notches. 
(6) Align column jacket "V" notch with correspond- 
ing "V" on support and install support in column (fig. 2.J- 
63). Press key release lever downward while pressing 
support int.o place to seat.support fully. 
(7) Install all support attaching screws finger tight. 
Then tighten screws alternately and evenly to 60 inch- 
pounds (81 N•m) torque (fig. 2J-59). 


,_-(8)-.J.nstall.remote r-0d in support. Guide-rod: through 
upper enci. o~oud and insert it.- into· rod slot in: 


·.~Br>ort~~.-"'~:=r--... 
.-~. 
-,;.::~...:=-:, -: 
· ·-~~-.. · : .... 
. . .. ~ 
...... ~.~ ... -:f~ 
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Fig. 2J-63 
Support lnstallatlon 


(9) Install steering shaft in column (fig. 2.J-58). 


(10) Install replacement bearings in housing, if re- 


moved. Be sure to lubricate bearings with chassis grease 


before installation .. 


(11) Install lock shoes, lock shoe springs, and lock 


shoe pin in housing. Use 0.180-inch (4.5 mm) diam~ter 


rod to align lock shoes and pin during installation. 


(12) Install release lever, lever spring, and lever pin 


in housing. Insert wedges between housing and lever to 


reiieve spring tension and ease pin installation (fig. 2.J- 


57). 
(13) Install sector shaft in housing. Lightly tap shaft- 


into housing using punch. 


(14) Install lock sector· on shaft. Lightly tap sector 
onto shaft until. shaft snap ring groove is exposed and 


install sector retaining snap ring. 


(15) Install lock bolt in housing and engage bolt in 


lock sector cam surface (fig_ 2L-56). 


(lo) Install lock rack. rack preload spring, and re- 


placement shim (if used) in housing. Square block tooth 


of rack must engage square block tooth of sector {fig. 2.J- 


56). 


(17) Install lock spring and spring retaining screw 


1 fig. 2.J-55). Tighten screw to 35-inch pounds (4 N•m) 


torque. 


(18\ Align and install assembled housing on support 


1 fig_ 2J-53). Hold lock shoes in disengaged position to 


ease housing installation. 


(Ell .-\lign pivot pin holes in housing and support and 


install pivot pins. Press housing downward when first 


installing pins to-prevent damaging pin holes in support. 


When pins are started in both housing and support, seat 


pins fully USiJ1~).~mm:ei-~n·d- ?~nch. · 
-.; ',- . .-, 
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r20i Insert tilt le 1:er in housing and place housing in 
fujl upward tilt position. 


(2ll Lubricate tilt ~uide and spring liberally' with 


chassis grease anJ ins<:ail tilt :;pring on guide. 


( 2~ l Insert assembled cilt spring and guide in hous- 


ing and install :;uide retainer on spring (fig. 2J-.}2). En- 


gage retainer lock tabs with housing lugs by pressing 
retainer downward and turning clockwise usrng 
screwdriver. 
(23) Install tilt lever shield in housing. 


(24) Remove tilt lever. 


(25) Install cover on housing. Align and install cover 


attaching screws. Tighten screws to 60 inch-pounds (7 


N•m) torque. 


(26) Install turn signal switch. Guide switch harness 


and connector through column and position switch in 


housing. Do not install switch screws at this time. 


(27) Insert hazard warning knob in signal switch, 


press knob inward, and align and install signal switch- 
attaching screws. Tighten screws to 35 inch-pounds (4 


N•m) torque. Be sure signal switch is properly seated 


before tightening screws. 


(23) Thread hazard warning knob into signal switch 
and pull knob outward. 


(29) Install upper bearing race and seat in housing 


(fig. 2.J-51). 


(30) Install upper bearing preload spring, canceling 


cam, and lock plate (fig. 2J-47). 
(31) Install replacement steering shaft snap ring on 
sleeve of Compressor Tool J-23653 and install tool on 


steering shaft (fig. 2.J-25). 


CAUTION: IdentiflJ the .~tee-ring shaft nut thread type 
bej(Yre installing the compressor tool. If the .~haft has 


American threads, use the cmnpressm· tool as is.· How- 
ever, if {he shaft has metn·c threads (ji.y. Z.f-2), replace 


the compressor tool standard forcing screw urith Metric 
Forcing Screw J-23653-4 before installing the tool. 


(32) Compress lock plate and seat snap ring in steer- 


ing shaft groove (fig. 2.J-25). 
(33) Remove compressor tool. Be sure snap ring is 
completely seated before removing tool. 


(34) Install tilt and turn :>ignal levers. Tighten turn 


signal lever attaching screw to 15 inch-pounds (2 N•m) 
torque. 


(35) Install shift lever and lever retaining pin, if 


equipped. 


(36) Install ignition lock cylinder. Hold cylinder 
sleeve. turn knob clockwise against stop, align cylinder 


tab with housing keyway and insert cylinder in housing. 
Turn cylinder knob counterclockwise until 
~ylinder 


mates with lock sector and push cylinder inward until 
retainer snaps into place. 


(37) Insert key in lock cylinder and turn cylinder to 


Off-Unlock position. 
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1:38! Install ignition switch as follows: 


(al yfo,·e swi tch :>lider to Accessory posrnon 


then bac.:k t\\·o clicks to Off-Unlock position. Remote rod 


hole in slider should be almost at center tfig. 2.J-64l. 


SWITCH 
SLIDER 


'---- ACCESSORY 


OFF-LOCK 


OFF 
RUN 


START 


Flg. 2J-64 
Ignition Switch Installation 
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(b) Insert remote rod into slider hole and install 
switch on column jacket. 


(c) Move switch downward to eliminate switch- 


to-remote rod lash and tighten switch attaching screws 


to 35 inch-pounds (4 N•m) torque. 


(39) Position switch harness protectors, if equipped, 


over harness and snap protectors into place on column. 


(40) Install lock plate cover. 


- . (41) Install steering wheel. Tighten '·ste~ring. wh~~l - 


nut .to 30£oo~ pow:i.~s (41 N•m) torque. 
- ...... k... 
~- ~ . 


- 
« . 
.,, _.. 
. '""' 
4 •. ---........,........ 
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• 
- 
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- 
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,_,illt.t. 
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CAUTION: Some steeriug shafts have metric size 


s feeri11g wheel nut threads. Identify the shaft nut 


th read type befi>re installing a replacement nut. Metric 


shaft.<; have an identifying ,qroove in the steering wheel 


locati11g spli11es (fig. :!J-2). American thread shafts do 


1wt have this ,q1wn;e. 


(42) Remove col umn support fixture and install col- 


umn mounting bracket. Tighten bracket attaching bolts 


to 20 foot-pounds (27 N •m ) torque. 


(43) Install column if removed. Refer to Steering Col- 
umn Installation. 


TURN SIGNAL AND CRUISE COMMAND SWITCH 


Removal 


(1) Disconnect battery negative cable. 


(2) Cover painted areas of column. 
(3) Remove column-to-instrument panel bezel. 


· - -r4rr:-oosen10epratescrews.-·- · -- ·· · - -· -·-·--- 


. .:...W .D.n._Y.filll~th tilt colunin,'-:plliCe::co.liirim. tn.... 


.. 
· :-rre-utraF(nonti1t)~ittion: ·;·;.. :. ~;=-,, ,.;-::;-~--;::- ·-": :-,,,;.::- 


(6l Remo\•e steering wheel. 


(7) Remove lock plate cover. 


(8) Compress lock plate and unseat steering shaft 


snap ring as follows: 


(a) Inspect and identify steering shaft nut 
thread type. Metric shafts have identifying groove in 
steering wheel locating splines (fig. 2J-2). American 
thread shafts do not have this groove. 


(b) If shaft has American threads, use Com- 
pressor Tool J-23653 as is to compress lock plate and 


unseat snap ring. 


(c) If shaft has metric threads, replace com- 
pressor tool standard forcing screw with Metric Forcing 
Screw J-23653-4 before installing tool on shaft. 


(9) Remove compressor tool and snap ring. Discard 


snap ring. 


(10) Remove lock plate, canceling cam, and upper 


bearing preload spring. 


(11) Place turn signal lever in right turn position and- 


remove lever. 


(12) Remove hazard warning knob. Press knob in- 


ward and turn counterclockwise to remove. 


(13) Remove column wiring harness protectors, if 


equipped. 


(14) Disconnect column wiring harness connectors at 
base of column. 
(15) If Cruise Command switch is to be serviced, 


remove switch and harness by removing turn signal 


lever attaching screw and removing lever, switch, and 


switch harness as assembly. 


(16) If turn signal switch is to be serviced, remove 
hazard warning knob and turn signal lever; Remove 


switch attaching screws and remove switch from 


column. 


Installation 


(1) If turn signal switch was serviced, install switch 


in housing and install attaching screws. Tighten screws 


to 35 inch-pounds (4 N•m) torque. Install hazard warn- 


ing knob and install turn signal lever. Tighten lever 


attaching screw to 15 inch-pounds (2 N•m) torque. 


(2) If Cruise Command switch was serviced, install 
signal lever and switch assembly and install attaching 


screws. Tighten screws to 35 inch-pounds (4 N•m) 


torque. 
(3) Install upper bearing preload spring, canceling 


cam, and lock plate on steering shaft. 


(4) Instail replacement steering shaft snap ring on 


sleeve of Compressor Tool J-23653 and install tool on 


steering shaft. 


CAUTION: Identify the steering shaft nut thread type 
bej(rre in.<; tailing the c01npressor tool. If shaft has A mer- 


ican thread.'I, use tool J-.23653 as is. However, if the shaft 


· has metric· ihread.<1 (fig. 2.J-2), ref;~e the-com'{>Tessor 


tool :1tandaTdrforcing screw ·with Metric·Jt°orcing Screw 


· J~2s65J:4 before .,tsing the tool. .•. 
· _.. 
· 


I 5 l Com press lock plate and seat steering shaft snap 
ring in shait groove. Remove compressor tool after snap 


ring installation. 


161 Install lock plate cover. 


(7) Install steering "vhee! and install replacement 


steering wheel nut. Tighten nut co :30 foot-pounds (41 


N•m ) torque. 


CAUTION: Some steering shafts have metric size 


. c;teeri11g wheel nut threads. Be sure to install the proper 


thread-type nut. Metric shafts have an identifying 
groove in the steering wheel locating splines (fig. 2.J-2). 


(8) Connect signal switch or Cruise Command 


switch harness connectors at base of column and install 


harness protector. 


(9) Install and tighten column-to-mounting bracket 
bolts to 20 foot-pounds (27 N•m) torque. 


(10) Install and tighten column mounting bracket-to- 


instrument panel bolts to 20 foot-pounds (27 N•m) 


torque. 
(11) Install column bezel. 


(12) Tighten toeplate bolts to 10 foot-pounds (14 


N•m) torque. 
(13) Remove protective covering from painted areas 


of column. 


(14) Connect battery negative cable. 


IGNITION SWITCH 


Removal 


(1) Insert key in lock cylinder and turn cylinder to 


Off-Unlock position. 


(2) Disconnect battery negative cable. 


(3) Disconnect harness connectors at switch. 


( 4) Remove switch attaching screws. 
(5) Disengage remote rod from switch slider and 
remove switch from column. 


Installation 


(1) Move switch slider to Accessory position (fig. 2.J- 


64). 


(2) Move switch slider back two clicks to Off-Unlock 


position (fig. 2.J-64). 


(3) Engage remote rod in switcn slider and position 


switch on column. Do not move slider when positioning 


switch on column jacket. 


( 4) Install and tighten switch attaching screws to 35 


inch-pounds (4 N•m) torque. 


(5) Connect harness connectors to switch. 


(6) Connect battery negative cable. 


IGNITION LOCK CYLINDER 


The key-operated lock cylinder is located at the upper 


) end of the steering column and is mounted in the column 
housing or cover. The lock cylinder is a two:piece assem- 
bly and can be removed, disassembled, and repaired or 
recoded if necessary. 
· ·- - 
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Conditions Requiring Service 


Key Lost-Key Code Number Known 


The key code may be converted co a five-digit number 


that determines key bitting. This number may be ob- 


tained from the catalogues furnished by manufacturers 
of key cutting machines or by calling the Jeep zone 
office . 


Defective Ignition Lack-lgnillon Kay Avallabla-No Kay Cada Number 


New lock cylinders are available from service parts 


warehouses only as uncoded cylinders without tumblers. 
Tumblers are ordered under five different part num- 
bers, one for each depth of cut available. Ref er to Key 


Coding. 


Key Last-Key Code Lost Or Not Known 


Contact the servicing dealer and provide the dealer 
with the vehicle identification number. The dealer may 
have a record of the key codes involved. If not, the key 


code numbers assigned to the vehicle may be obtained 


from the Jeep zone office. 


Loci< Cylinder Removal 


(1) Disconnect battery negative cable. 


(2) Apply protective material to painted areas of 


column. 


(3) Remove steering wheel. 


(4) Remove lock plate cover. Use two screwdrivers 


to pry cover out of column. 


(5) Compress lock plate and unseat steering shaft 
snap ring as follows: 


(a) Inspect and identify steering shaft nut 


thread-type. Metric shafts have identifying groove in 


steering wheel locating splines (fig. 2.J-2). American 
thread shafts do not have this groove. 


(b) If shaft has American threads, use Com- 
pressor Tool J-23653, as is, to compress lock plate and 


unseat snap ring (fig. 2.J-6). 


(c) If shaft has metric threads, replace com- 


pressor tool standard forcing screw with Metric Forcing 


Screw J-23653-4 before installing tool on steering shaft. 


WARNING: The lock plate is under strong .<;pring pres- 


sure. Do not attempt to remove the steering shaft snap 


ring w1thout using the compressor tool. 


(6) Remove compressor tool and snap ring. Discard 


snap rmg. 


(7) Remove lock plate, canceling cam, and upper 
bearing preload spring. 


(8) Remove turn signal lever attaching screw and 


remove lever. 


(9) Press hazard warning knob inward and turn 


knob counterclockwise to remove it. 
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110) Disconnect turn signal and Cruise Command 
wire harness connectors at base of column. 


( 11 J Remove turn si15nal switch attaching screws and 
move switch aside to provide working clearance. It is not 


necessary to remove switch and harness completeiy. 


( 12) Insert key in lock cylinder. On manual transmis- 


sion columns, place cylinder in On position. On auto- 
matic transmission columns, place cylinder in Off-Lock 
position. 


(13) Compress lock cylinder retaining tab using thin 
blade screwdriver and remove lock cylinder from 


column. 


NOTE: The lock cylinder retaiuing tab is accessible 


through the slot adjace1tt to the turn signal switch 


111ou11ti11g boss (jig . .2J-9). If the tab is not ·visible 


th rough the slot. scmpe or knock any casting flash out of 


the slot to provide access. 


Lock Cylinder Installation 


(1) Install lock cylinder as follows: 


(a) Insert key in lock cylinder. 


(b) Hold cylinder sleeve and turn key clockwise 
until key stops. 
- 


(c) Align lock cylinder retaining tab with key- 
way in housing and insert cylinder into column. 


(d) Push cylinder inward until it contacts lock 


sector. Rotate cylinder to engage it with lock sector, and 
push cylinder inward until cylinder retaining tab en- 


gages in housing groove. 


(2) Align and install turn signal switch in column. 


(3) Install and tighten switch attaching screws to 35 


inch-pounds (4 N•m) torque. 
· 
· 


( 4) Install hazard warning knob. Tighten k.no,h...to 5 
inch-pounds (0.56 N•m) torque. 
(5) Install turn signal lever. Tighten lever attaching 


screw to 15 inch-pounds (2 N•m) torque. 
(6) Install upper bearing preload spring, canceling 


cam, and lock plate on steering shaft. 


(7) Install replacement steering shaft snap ring on 


sleeve of Compressor Tool J-23653 and install tool on 


steering shaft (fig. 2J-6l. 


CAUTION: Identify the steering 1>hajt nut thread-type 


be1i1re i?I.'> tailing the compressor tool. If the shaft has 
A mericm1 threads. use the tool as is. However, if the 


11 
.'>haft ha,,'> metn:c threads (fig. i.l-:2!, replace the com- 


preswr tool stm1dard Ji1 rcing screw with J1etn:c Forcing 
Screw 1-13653-4 beji1re lnstalli-11g the tool on the shajt. 


(8) Compress lock plate with compressor tool and 


seat snap ring in steering shaft groove (fig. 2J-6). 


(9) Remove compressor tool. 


-(fO) . Install locK-Plate cover. 


_ (11) InsE~II-~~,~_eering :--wh~el . arid t!g@e}i. ste~.r~~1E"'" 


wheel nut ta- 30-foot-poi:Inds ( 41 N•m) tbrqtie".'"-- ,..., .. - ~- · ~-:- .,._ 


CAUTION: Su111f:' :.; fef:' ri11r1 :;i111Jfs !111ff' 111f:'nfr :;feeri11q 
ll"heel 1111 t .'hreurL. lrlf'11t1fu the shaft 1111t thread-type 


IJep 1n' l11.--i11lli11:1 .: 1·f!pl11ce"1 e11t i/U f. j[etric :;/uqts hure 


1111 !df:'11t1ji1i1111 f//Wll'f! i 11 the :;teer11111 whee{ locati11q 


.-ij!ifllf'S l.fi°f/ . . JJ-2J. 


(12) Connect col umn wiring harness connectors at 
base of column. 


(13) Remove 
protective covering from 
column 


painted areas. 


(14) Connect battery negative cable. 
(15) Reset clock if equipped. 


Lock Cylinder Disassembly 


In the following procedures, all references to turning 


the key clockwise or counterclockwise are made as if the 
cylinder is being viewed from the key-end. 


· 
(1) Insert key in lock cylinder. 
(2) Hoid lock sleeve and turn cylinder to Lock 


position. 


(3) Fabricate plunger pin compressor tool from pa- 


per clip. Make 90° bend in one end of clip about 114 inch 


(6.35 mm) from end (fig. 2J-65). 
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Fig. 2J-65 
Compressing Lock Cylinder Plunger Pin 


( 4) Turn lock cylinder to Accessory position. Brass 


plunger pins in lock sleeve should now bear against lock 


cylinder stop lug (fig. 2J-66). 
(5) Compress piunger pin using paper cilp com- 


pressor tool (fig. 2.J-65). 


NOTE: There are two brass pins and two staking 


marks on the lock sleeve. The brass pin_ that must be 


compre.~sed in -ord<?r to sey~~te t he cylind<?r and sleeve 


is located just above-.the-stake rttark that is positioned 
above and to theieff"of the" rr!tiiining tab (fig. 2.!·65). 
. 


.. 
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LOCKING LUGS 


LOCKING 
GROOVES 


Fig. ZJ-66 
Lock Cylinder 1nd Sl11ve DIUUllllblld 


A41061 


(6) Hold brass plunger pin in compressed position 


and turn lock cylinder clockwise using paper clip. 


(7) Stop turning cylinder when it springs upward 


slightly. Cylinder locking lugs are now aligned with 


sleeve locking grooves. 


(8) Remove ignition key. 
(9) Turn sleeve and cylinder upside down. 
(10) Fabricate wire hook from additional paper clip. 


(11) Lift nylon stop on lock sleeve using wire hook 


and separate cylinder from sleeve (fig. 2.J-67). 


NYLON 
LOCK 
STOP 
CYLINDER 
SLEEVE 


WAVE 
WASHER 


Fig. 2J-67 
Ignition Lock Cylinder Assembly 
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.NOTE: If the cylinder does not separate from the 


sleeve ea.<;ily, tap the assembly lightly on the workbench 


to f ree the sleeve frmn the cylinder. 


( 12) Pry tumbler retainer from cylinder and remove 


tumbler- springs (fig. 2.J-67). 
·--:::--.. -~-'- 


(13) Pull side bar outward slightly and remove tum- 
blers. from cylinder (fig. 2.J-67) . 


STEERING COLUMNS 
2J-39 


Kay Coding 


To determine the tumblers needed when the key code 


is not availab le. :.ise the code diagram as fo ilows \iig. 2.J- 


68): 


POS ITIONS 
12345 


~ 
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l ~ 
i ~ 
: ~ 
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1 2 3 4 5 
KEY CODES 


AJ41049 
Fig. 2J-68 
Kay Coding Ol1gnm 


(1) Place key over coding diagram with uncut side 
of key aligned exactly with diagram. Each of five posi- 


tions will align with key notches. 


(2) Starting at head of key blade, determine and 


record lowest level tumbler number that is visible in 


each position (1 through 5). 
(3) After tumbler number sequence is determined, 


lock cvlinder is ready for assembly. 


(4) Starting at key end of lock cylinder. insert tum- 


blers in proper slots and in order required by key code. 


Pull side bar outward slightly to allow t~mblers to drop 
completely into place. 
(5) Install a spring on each tumbler. 
(6) Insert tumbler retainer so two end prongs slide 
into slots in cylinder. 


(7) Press retainer downward until it is seated. 


(8) Insert key in lock cylinder and check tumbler 
operation. If tumblers are properly installed, side bar 


will drop downward when key is inserted. If side bar 
does not move. di~assemble cylinder and check for in- 


correct assembly or. coding of key and tumblers. 


(9) If cylinder is correctly assembled and operates 
properly, stake each end of spring retainer in place using 
punch (fig. 2.J-69). 


Assembly 


(1) Insert key completely into lock cylinder, then 


pull key out two notches. 


Ag. 2J-69 
Tumbler and Spring lnstallatlon 
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r2l Instail wave washer and anti-theft ring on lock 


cyl inder (fig. 2.J-70). 


t :3) Grasp lock sleeve with left thumb and forefinger 


and hold nylon stop in lock sleeve upward with fore- 


fi nger t fig. 2.J-70). 


(-! ) Grasp lock cylinder with right thumb and fore- 


finger, align anci-theft ring tang and lock cylinder side 


bar with slot in wall of lock sleeve, and insert cylinder 


into sleeve (fig. 2.J-70). 


NYLON STOP 


/ 


RETAINER 
TAB 


WAVE WASHER 
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(5) Push key completely into cylinder and turn key 


clockwise to lock cylinder in sleeve. 
Fig. 2J-70 
Assembling Locx Cylinder and Sl11n 


SPECIFICATIONS 


Torque Specifications 


Sarvice Set-To Torques should be used when assembling componenu. Sarvice In-Use Recheck Torques should be used for checkinQ a pre-torqued item. 


Clamp Bolt. Flexible Coupling ...... . .. . .. . . ... . . .... . ...... . 


Clamp Bolt. Intermediate Shaft ... .. . ..... .... .... . .... . .•.. 


Clamp Bolt. Steering Shaft U-Joint . .. . ... . ... . ....... . . .. . .. . 


Column Mounting Bracket Bolt .... .. .. . ................ . .. . . 


Column Mounting Bracket-to-Instrument Panel Botts ...... .. • 


Cover Screws (Auto. Cot.) . . . . . ... ............ . . .. ..... ... .. . 


Cover Screws (Tilt Cot.) .... . .... .. ... .. . . ..... .. ... . 


Hazard Warning Knob . . . 
. . . . . . . . . . . 
. ...... ... . . . 


Housing Screws (Std. Col.) ... .. . . .. .... . .... . . 


Housing Screws (Tilt Cot.) 
.. . . . . ... .. .. . ....... • ..... .. 


Ignition Switch Mounting Screws .... . ... . . ... ....... .. ....... . 
Lock Sector Tension Spring Screw ..... .............. . ..... . 
Shroud Screws (Man. Trans. Cot.) .... . .. .. . .. . .... . .. ..... . . 


Steering Wheel Nut .... . .. ... ....... . ..... . ..... .. . ...... .. . 


Support Screws (Tilt Cot.) 


Tilt Lever Screw 


Toe Plate Screws 


Tu rn Signal Lever Screw ..... . ..... . ... . ....... . . . .. . 


Turn Signal Sw1tcn Screws . 
. . . . ..... . .. ... ... . ... . . . 


USA (ft-lbs) 


Service Set-To 
Service In-Use 
Torque 
Recheck Torque 


30 
25-35 


45 
40-55 


45 
40-55 
20 
15-25 
20 
15-25 


60 in-lbs. 
50-65 in-tbs. 


100 in-los. 
95-105 in-lbs. 


5 in-lbs. 
3-7 in-lbs. 


60 in-lbs. 
55-65 in-lbs. 


100 in-tbs. 
95-105.in-lbs. 


35 in-tbs. 
30-40 in-lbs. 
35 in-lbs. 
30-40 in-lbs. 


18 in-tbs. 
14-22 in-lbs. 


30 
25-35 
60 in-lbs. 
50-65 in-tbs. 
35 in-lbs. 
30-40 in-lbs. 
10 
10-18 


15 in-lbs. 
12-20 in-lbs. 


35 in-lbs. 
28-40 in-lbs. 


All Torque values· given in foot-pounds and n-ton-meters with dry fits uni- otherwise specified. 


..... -. 


..·.,...., .... .. 


- ~ 
..... , 
. 


Metric (N-m) 


Service Set-To 
Service In-Use 
Torque 
Recheck Torque 


41 
34-47 
61 
54-75 


61 
54-75 


27 
20-34 


27 
20-34 


7 
5-7 


11 
10-12 


'0.56 
0.34-0.79 


7 
5-7 


11 
10-12 
4 
3-5 
4 
3-5 


2 
2-3 


41 
34-47 


7 
5-7 


4 
3-5 


14 
14-24 
2 
1-3 
4 
3-5 
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J.23072 
SHIFT TUBE REMOVER 


J-22569 
STEERING SHAFT SNAP RING 
REMOVER AND INSTALLER 


._ .... 


' 


J.22635 
P1N REMOVER ANO 
INSTALLER 
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.l 
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J.21232 
STEERING WHEEL 
PULLER 
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Tools 


STEERING COLUMNS 2J-41 


iJ 
41•~[ 


~" 
() 


J.23653 
LOCK PLATE 
COMPRESSOR 


J.23074 
STEERING COLUMN 
HOLDING FIXTURE 


J.23073 
SHIFT TUBE 
INSTALLER 


J-21854·1 PIVOT 
P1N PULLER 
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GENERAL 


The manual steering gear used on Jeep vehicles is a 
recirculating ball design (fig. 2K-l). The steering gear 


wormshaft and ball nut are in line with the steering 


shaft in the column. Steering ratio of this unit is 24:1. 


The steering gear wormshaft and column steering 
shait are connected by a removable flexible coupling. 
The '~ oupling permits independent removal of the steer- 
ing ~ear or column. 
.. ..u .. _ 
,t 
_.,. ,,,_ ·'""f 
. 


Th e steering gear ball nut is mounted on the worm- 


.. -..shaft. and iS' dn1eT! through steel_ ballgearings_ which 


-- cir'c:date In the rniral grooves machined in the worm- 
shai - and ball m:< .. The bearings act as a rolling thread 


benv ~ en the wor~shaft and ball nut. The ball nut is 


""tlirec:iy engaged by the pitman shaft sector teeth . . 
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Adjustments are generally made to compensate for 


normal wear in the gear or to correct a handling problem 
caused by improper adjustment. Correct adjustment re- 


sults in a definite drag or preload but does not cause 
excessive steering effort through any point of the turn. 


CAUTION: Adjust the steering gear in the following 
sequence only. Failure to do so could result in da rnage to 


the gear or imprnper stee?ing response . . 4.lways adjust 
worm bearing preload firs t: then adju.5t pitman shaft 
rn:ercenter drag torque last. 


Worm Bearing Praioad and Pitman Shatt Ovarcenter Draq Torque 


(1) Raise vehicle and remove crossmember cover, if 
equipped. 


(2l Check and correct steering gear mounting bolt 


torque if necessary. 


(3) Mark pitman arm and steering gear pitman 
shaft for assembly reference. 


(4) Remove pitman arm nut and remove pitman 


arm using Puller J-13632 (fig. 2K-2). 


(5) Loosen pitman adjusting screw locknut and 
back off adjusting screw 2 or 3 turns. 


(6) Remove horn button and cover. 
('i) Slowly tur:1 steering wheel in one direction until 
stopped by gear; then turn wheel back 112 turn. 


CAUTION: Do not turn the steering wheel hard 
against the stop when· the linkage is disconnected. Thi.s 


could result in damage to the steering gear ball return 


guides. 


II 
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(8) Install socket and inch-pound torque wrench on 


steering wheel nut. 


(9) Measure worm bearing preload by rotating 


steering wheel through 90° arc (1/ -1 turn). Preload 


should be 5 to 8 inch-pounds (0.6 to 1 .>I•m ). 


NOTE: Steering column misalignment or damage ·will 
affect torque readings. If rotating torque is exce-p- 


tionall!J high, check the column alignment. If alignment 


is correct, rernrrve the gear, determine the problem area, 


and repair as necessary. 


(10) If preload adjustment is necessary, loosen worm 
bearing adjuster locknut and turn adjuster clockwise to 
increase pre load or counterclockwise to decrease 


pre load. 


(11) When desired preload is obtained, tighten ad- 


juster locknut to 90 foot-pounds (122 N•ml torque and 


check preload again. Correct preload as necessary. 


(12) Adjust pitman shaft overcenter drag torque. 


CAUTION: Do not attempt to adjust pitman shaft 
overceuter drag torque until after worm bearing preload 


has been adjusted. 


(13) Rotate steering wheel slowly from stop-to-stop 
and count total number of steering wheel turns. 


(14) Turn steering wheel back 1/2 total number of 


turns to place gear on center; then turn wheel 1/2 turn. 


off center. 
(15) Install socket and inch-pound torque wrench on 


steering wheel nut. 


(l6) .Measure torque required to turn gear through 
center · of' travel (this is o.vercenter drag torque).' Drag 


toi;:que,sl:wuld equal w9rm bearing preload torque plus 4 


•• fO. Hr'inch':°'pourids(Sto 1 N•m) ourmust"nofexc~ed total 
of 18 inch-pounds (2 N•m). 


Example: 
Worm bearing preload is adjusted to 6 inch-pounds 


(0.7 N•m) torque. Over center drag torque is adjusted to 


7 inch-pounds \0.8 N•m) in addition to worm bearing 
preload. This makes a total of 13 inch-pounds (1 N•m) 


which is acceptable. 


(17) If adjustment is required. loosen pitman shaft 
adjusting screw locknut and loosen or tighten adjusting 


screw to obtain desired drag torque. 


(18) Tighten pitman shaft adjusting screw locknut to 
25 foot-pounds (34 N•m) after adjusting drag torque and 


recheck drag torque again. Correct adjustment if 
necessary. 


-- (191 fnstall pitman arm. Index arm to shaft using 


alignment marks made at disassembly. 


(20) Tighten pitman arm nut to 185 foot-pounds (251 
N•m) torque and stake nut to shaft threads in one place. 
- - 'l2IJ I;ower vehicte.-- 
--- · -· · -- · --~ -----..· ---.-...,_,.....-- 


:~· ~ ... ~C'On:!!ct steering··..'.W.tie'e!!.:t<r~er.ing. '.Sh.aft aligrr- 
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Pitman Shatt Seal Replacement 


l 1) Raise veh icle. 


(2l Place front wheels in :5traight ahead position. 


(3\ Mark pitman arm and shait for assembly 


reference. 


(4) Remove pitman arm using Puller J-6632 (fig. 
2K-2). 
(5) Remove seal using pointed tool or screwdriver 


with small blade. 


(6) Inspect condition of gear lubricant. If con- 


. taminated and full of metal particles, remove and over- 


haul gear. 


(7) Wrap pitman shaft splines with shimstock to 
protect replacement seal during installation. 


(8) Lubricate lip of replacement seal with chassis 
lubricant, slide seal over shimstock and into seal seat in 
gear housing. Complete seal installation by tapping seal 


into place using small plastic mallet. 
(9) Install pitman arm on shaft. Align arm and 
shaft using reference marks made at disassembly. 


(10) Tighten pitman arm nut to 185 foot-pounds (251 


N•m) torque and stake nut to shaft threads in one place. 


( 11) Lower vehicle. 


Side Caver and Gasket Replacement 


(1) Raise vehicle. 


(2) Remove pitman shaft adjusting screw locknut. 


(3) Remove side cover attaching bolts. 


(4) Turn pitman shaft adjusting screw clockwise to 


remove cover from screw. 
(5) Inspect condition of gear lubricant. If con- 


taminated and full of metal particles, remove and over- 


haul gear. 


(6) Coat replacement side cover gasket with chassis 


lubricant and position gasket on replacement side cover. 


(7) Slide pitman shaft adjusting screw out of T-slot 


in pitman shaft. Do not lose adjusting screw shim. 


(8) Thread adjusting screw into side cover to depth 


of 2-3 threads. Turn screw counterclockwise to start it 


into cover. 


(9) Install adjusting screw in pitman shaft T-slot, 
align bolt holes in cover and gear housing, and turn 
adjusting screw counterclockwise until side cover seats 
against housing. 


(10) Install and tighten side cover attaching bolts to 


30 foot-pounds (41 N•m) torque. 


·(11) Install pitman shait adjusting screw locknut 


finger tight only. 
(12) Adjust worm bearing preload and pitman shaft 
overcenter drag torque. 


~· '(13)-Check and - ~correct- gear lubricant level as 


necessary. 
··~. · 


. ... ( 14) .Lowert.,vehicle. 


~ 
- 
_, 


Condition 


HA.RD STEERING 


LOOSE STEERING 


EXCESSIVE. 


ROAD SHOCK 


TURNING RADIUS 
SHORT ONE 


Service Diagnosis 


Possible Cause 


(1) Incorrect tire pressure. 


(2 ) 
Lack of lubrication. 


(3) Tie rod ends worn. 


( 4) Steering knuckle ball studs tight. 


(5) Steering gear parts worn. 


(6) Frozen steering column bearings. 


(7) 
Lower coupling flange rubbing 
against steering shaft. 


( 8) Steering gear adjusted incor- 
rectly. 


(9) 
Front spring sag. 


(10) 
Frarne bent or broken. 


(11) Steering knuckle bent. 


(12) Ball stud galled or too tight. 


(13) Steering knuckle ball studs 
binding. 


(14L Steering gear or connections 


- 
··-·· binding. 


( 1) Tie rod ends worn. 


(2) Steering knuckle ball studs worn. 


(3) Steering gear parts worn. 


( 4) 
Steering gear improperly 


adjusted. 


(1) 
U-bolts loose. 


(2) 
Wheel bearings loose. 


(3) Shock absorbers worn. 


(1) 
Center bolt in spring sheared off. 


-·s1nE- 
,_ 
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Correction 


fl) Adjust. 


(2) 
Lubricate steering linkage. 


(3) 
Replace rod ends. 


( 4) Adjust or replace. 


( 5) 
Overhaul hear. 


(6) 
Replace bearings. 


(7) Loosen bolt and assemble 
properly . 


( 8) Check adjustment. Disconnect 
- 
pitman arm from gear or dis- 
connect linkage from pitman 
arm and adjust gear if necessary. 


(9) Check front end jounce height. 
It should be approximately the 


same at both wheels. Replace 
front springs if sagged. 


(10) Repair frame as necessary. 


( 11) Replace knuckle. 


(12) Replace ball stud. 


(13) Reseat or replace studs. 


(14) Test steering system with 
wheels off floor. Adjust 
and lubricate. 


( 1) Replace rod ends. · 


(2) 
Replace studs. 


( 3) 
Overhaul gear. 


( 4) 
Adjust gear. 


(1) Repair as necessary. 


(2) 
Adjust bearings. 


(3) 
Replace. 


( 1) Repair as necessary. 


(2) 
Rep~ as necessary. 


(3) Replace. 
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REMOVAL 


( 1) Remove inter meciiate shaft-to-worms haft c:ou- 
pling clamp bolt and disconnect intermediate shait. 


(2) Remove pi tman ar m nut and lockwasher. 


(3) Remove pitman arm from steering gear pitman 


shaft using Tool J-6632 (fig. 2K-2). 


( 4) On Cherokee, W agoneer and Truck models, re- 


move bolts attaching steering gear to frame and remove 


gear. 


(5) On CJ models: 


(a) Raise left side of vehide slightly to relieve 


tension on left front spring and place support stand 


under frame and remove crossmember cover, if 
equipped. 


(b) Remove bolts attaching steering gear lower 


bracket to frame (fig. 2K-3). 


(c) Remove bolts attaching steering gear upper 
bracket to frame rail and remove gear. 


(d) Remove Torx Head upper bracket bolt using 
9 inch (22.36 cm) extension and Torx Bit External Socket 
Tool J-25359-21 (fig. 2K-3). 


( e) Remove remaining bolts attaching upper 
bracket to tie plate and lower bracket to steering gear 


and remove brackets from gear. 


TOOL 


J-6632 


- 
• ..,. +;;ioc::; 
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INSTALLATION 


TORX HEAD 
BOLT 
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NOTE: Proµer rete1ition of the steering gear is impor- 
tant. Some of the following steps in gear installation 
require the application of Loctite 271 or similar material 
to attaching bolt threads. Wherever indicated. use Loc- 


tite :271 Adhesive/ Sealant or equivalent. Before apply- 


ing this material. fi:rst clean all bolt threads thoroughly 


to remove dirt and grease mid apply the material to the 


bolt threads no more than fi:ve minu tes before 


installation. 


m On Cherokee, Wagoneer and Truck models: 
(a) Apply Loctite 271 or equivalent, to steering 
gear-to-frame mounting bolts. 


(b) Align and engage intermediate shaft cou- 
pling with splines on steering gear wormshaft. 


(c) Position gear on frame and install gear at- 


taching bolts. Tighten bolts to 70 foot-pounds (95 .N•mJ 
torque. 


!d) Install intermediate shaft coupling pinch 
bolt and nut. Tighten nut to -15 foot-pounds (61 .N•mJ 
torque. 


(2) On CJ models: 


(a) Apply Loctite 271. or equivalent. to all steer- 


ing gear mounting bracket attaching bolts. 


(b) Position tie plate and upper and lower 
mounting brackets on steering gear and install mount- 


ing bracket-to-gear attaching bolts. Tighten hex-head 
bolts to iO foot-pounds (95 :-i•m) torque. Tighten torx 


head bolt to 55 foot-pounds (75 N•m) torque using Torx 
Head-E;..-,;ernaJ-Suclret-ToorJ-25359-21. 
-· 
-- 
- ·- ---· 


·..::_·_-~) - Applr Loctite 271. or equivalent, to all steer- 


iii~gw-00.:frame and crossmember mounting oolts. 


) 


.~ . " 


t d J .-\.lign and engage intermediate shaft cou- 
p! ing with steering gear \\·ormshaft splines. 


iel Posi tion steering gear on frame and instal l 


remaining gear mounting boits. Tir,rhten bolts to 55 foot- 


pounds f75 ~ ·m l torque and instail crossmember cover. 
if equipped. 


(3) Install intermediate shaft coupling clamp bolt 
and nut. Tighten nut to 45 foot-pounds (61 N•m) torque. 


(4) Install pitman arm on pitman shaft and install 


lockwasher and pitman arm nut. Tighten nut to 185 
foot-pounds (251 N•m) torque. 


(5) On CJ models, remove support stand and hy- 
draulic jack. 


NOTE: After the steering gear is installed. it may pro- 


duce a slightly rour;h feel. To eliminate this roughness. 


turn the gear fidl left and right for 10 to 15 complete 


cycles. 
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DISASSEMBLY 


1 lJ :\fount steering gear in \·ise. Clamp vise jaws on 


gear mounting oosses only. 


1:2) Place ball nut and pitman shaft in centered posi- 


tion. Rotate wormshaft stop-to-stop and count total 
number of turns. Turn wormshaft back 112 total num- 
ber of turns to center shaft and nut. 


(3l Remove pitman shaft adjuster screw locknut 


(fig. 2K-4 l. 
( 4) Remove side cover attaching bolts (2K-5). 


( 5) Turn pitman shaft adjuster screw clockwise to 


unthread side cover from screw and remove side cover 
and gasket. 


(6) Slide adjuster screw and shim out of T-slot in 


pitman shaft (fig. 2K-4). Retain shim and screw for end 


play measurement at assembly. 


. ,. 
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(7) Remove pitman shaft. If necessary, tap shaft 
lightly with plastic mallet to remove it. 


(8) Remove worm bearing adjuster locknut. 
(9) Remove worm bearing adjuster. 
(10) Remove wormshaft and ball nut (fig. 2K-5). 


CAUTION: During service operations, do not allow the 


ball nut to rotate freely and bottom at either end of the 


worms haft. This can damage the tangs at the ends of the 
ball guides. 


Ag. 2K-5 
Wonnshatt and Ball Nut Ramoval/lnstallatlon 


SUBASSEMBLY OVERHAUL 


Wormshaft and Ball Nut 


upper bearing is damaged, the upper bearing cup must 
also be replaced. 


Assembly 


(l l Position ball nut on workbench with ball guide 
holes facing upward and deep side oi ball nut teeth 
facing edge of workbench (fig. 2K-6). 


(2) Install wormshaft in ball nut from left side. 


Thread shaft into nut until equal number of shaft 


threads are visible at each end of nut (fig. 2K-6). 


CAUTION: The ball nut teeth are machined to a 
greater width and depth on one side. When assembling 


the warmshaft and ball nut, position the ball nut so the 
wider-deeper side of the teeth wi.ll face the housing side 
cover opening after installation (fig. 2K-6). 


WORMSHAFT 


LOWER ENO 
\ 


WORMSHAFT 


UPPER ENO 
I 


""' DEEP SIDE OF 
BALL NUT TEETH 


Ag. 2K-6 
Positioning Wonnsh1tt In 8111 Nut 
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(3) Install one ball bearing in each ball guide hole. 


( 4) Move wormshaft up/down and side-to-side until 


oearings roll into bal1 nut threads under wormshaft and 
Dlsassambly 
... 
_ support wormshaft. 
(1) Place clean shop cloths on workbencfi ·"anciposi- - 
(5) ·Assemble and install ball guides in ball nut. 


tion wormshaft and ball nut on cloths. 
(6) Divide remaining 48 ball bearings in half and 


(2) Remove upper bearing from wormshaft. 
install 24 bearings in each ball nut circuit. Insert bear- 


(3) Remove ball guide clamp attaching screws and 
ings into ball nut circuits through holes in ball guides 


remove clamp. 
(fig. 2K-7). 


( 4) Remove ball guides. Separate guide halves and 
retain ball bearings that stayed in guides during 
removal. 


(5) Remove remaining ball bearings from ball nut 
circuits. Position ball nut over shop cloths and rotate 
wormshaft back and forth until bearings drop out onto 


cloth. 


NOTE: There are a total of .50 ball bearings in the ball 


nut with 25 in each circuit. 


(6) Remove wormshaft from ball nut. 


Cleaning and Inspection 
Ag. 2K-7 
lnstaillng Borings In Ball Nut Circuits 
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.JN.ash ail-par~in soLv.en.t..and.dry using clean..cl.o_ths.m-_ __ _ 


compressed air.....Inspect.all components., fo~.w.~ ... scor~l.f PTE~ - T~ ;;e b~f t;;~ng .. instaTiaiWn: -;:otate the 
ing;: cracks, ni~_ or s urf~R>ittf~g. a_nd-als-o:clleck..:tite.._:- -- w~haft back and fort~~g_htly while inserting the 
upper bearing and ball bearings for flat ";potS:--lfthe·~-- ~ :-- b~itnngs: 
~- 
-- ~· ~-· ... -~ - 
-~ ..,. 
. . 


\7) Position ball guide clamp on ball nut and install 
clamp attaching screws. Tighten screws to 4 foot-pounds 


r6 :>i"•m) torque. 


(8 ) Lubricate wormshaft threads with chassis 


grease and thread shait in and out of ball nut to circu- 


iate grease. 


CAUTION: To awid darnaging the tangs on the ball 


guide ends, do not not allow the wormshaft to bottom in 
either direction. 


(9) Lubricate 
wormshaft 
upper 
bearing 
with 


chassis grease and install bearing on wormshaft. 


Worm Bearing Adjuster 


Dlsassembly 


(1) Remove wormshaft lower bearing retainer from 


worm bearing adjuster. Use screwdriver to pry retainer 


out of adjuster (fig. 2K-8). 
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Ag. 2K-8 
Removing Wormsh1ft Lower Bannv Retainer 


(2) Remove wormshaft lower bearing from 


adj uster. 


Cleaning and Inspection 


Clean parts in solvent and dry using clean cloths only. 


Inspect all components for wear or damage and also 


inspect the bearing for flat spots or scoring. If either the 


lower bearing or bearing cup is damaged. both parts 


must be replaced. 


Assembly 


(ll If lower bearing cup is to be replaced, remove 
old cup and install replacement as follows: 


. 
(a) Install spare locknut on worm bearing ad- 


juster and clamp adjuster in vise. Clamp visei~aws on 
locknut only. 
. .. _. -..... 
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!bl .-\ssemble Puller J-5822 and Siide Hammer 


_J-2619-01 (fig. 2K-9J. Position puller legs under bearing 


C'Jp and tighten puller sc:-ew to expand and hold· legs in 
position. Bump outward with slide hammer weight to 
remove bearing cup. 


TOOL 
J-2619-01 
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Fig. 2K-9 
Removing Wormsh1ft Lawer Bearing Cup. - 


(c) Remove adjuster from vise and-remove 


spare locknut from adjuster. 


(d) Install replacement bearing cup in adjuster 
using Tool J-5755 (fig. 2K-10). 


---TOOL 
J.5755 


BEARING 
CUP 


A42070 


Fig. 2K-10 
lnst111lng Wormsh1tt Lower Suring Cup 


(2) Lubricate lower bearing with chassis grease and 


install bearing in adjuster. 


(3) Install lower bearing retainer in adjuster. If nec- 
essary, tap retainer lightly with plastic mallet to seat it. 


Steering Gear Housing and Pitman Shaft 


Dlsmambly 


(1) Remove pitman shaft and we rmshaft seals from 
housing. Use screwdriver to pry seals out (fig. 2K-ll). 
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.---- 


Fig. 2K-11 
Removing Pitman Shatt and Wonnsh1tt Sail 


(2l Remove adjuster screw and shim from pitman 
shaft T-slot (if not removed previously). Retain screw 
and shim for end play check. 


Cleaning and Inspection 


Clean the housing and pitman shaft with solvent and 


dry using clean cloths or compressed air. Inspect the 


housing for cracks, porosity, damaged threads and gas- 
ket surface scoring or distortion. Inspect the pitman 
shaft bore contact surface and sector teeth for wear, 


pitting, or other damage. 


Insert the pitman shaft in the housing bore and check 
for shaft or housing bore wear. The shaft should exhibit 


a smooth, bind free fit and not display any visible side 


play when installed in the bore. If the shaft appears 


loose. and is not visibly worn, trial fit a new shaft in the 


housing bore. If the new shaft is also loose, replace the 
housing. However, if the new shaft fits properly, replace 


the pitman shaft. 


Measure adjuster screw fit and end play in the pitman 


shaft T-slot. When installed, the screw must rotate 


freely and not bind in any position. Measure end play by 


inserting a feeier gauge between the screw head and T- 
slot surface lfig. 2K-12l. End play must not exceed 0.002 


inches (0.05 mm ). If end play exceeds specified limit, 


select and install a replacement shim that will provide 


the specified clearance. Shims are furnished in four 


thicknesses: 0.063, 0.065, 0.067 and 0.069 inch (1.60, 1.65. 
1. 70 and 1. 75 mm ) and are available in kit form. 


Inspect the wormshaft upper bearing and bearing cup 


for wear, looseness, flat spots, pitting, cracks, or other 
damage. If either the bearing or bearing cup is damaged, 
both parts must be replaced. If the cup is loose in the 


hous-ing, trial fit a new cup. If the new cup is also loose, 


replace the housing. If the new cup fits.properly, replace 


-only.the.:-Qearing cu·p. 
.--~ , 
,. 
. -:. ........ , 
__ ·- 


Ag. 2K-12 
Measuring Adjuster Screw End Play 


Assembly 


(1) If wormshaft upper bearing cup is to be re- 
placed, remove old cup using hammer and brass punch 


(fig. 2K-13). 


BRASS 
PUNCH - 
WORMSHAFT 
UPPER 
BEARING 
CUP 


Fig. 2K-i 3 Removing Wtirm;;ilatl Upper Bearing Cup 
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(2) Install replacement bearing cup using Installer 
J-5755 (fig. 2K~l4). 


NOTE: Do not install the u;ormshaft or pitman shaft 


seals at this time. Refer to Assembly and A.djustment. 


ASSEMBLY AND ADJUSTMENT 


(1) Lubricate all components with chassis grease. if 


not lubricated previously. 
(2) Place gear housing in vise. Clamp vise jaws on 


housing mounting bosses only. 


(3) Install wormshaft and ball nut in housing. 


CAL"TION: Be sure the ball nut is installed with the 
deep side of the ball nut ceeth facing the side co·ver 


opening. 


(.4) Install worm bearing adjuster in housing and 


tighten a,dj_uster only enough to remove wormshaft end 
play. 


Fig. 2K-14 
Installing Wormshaft Upper Bearing Cup 


(5) Install locknut on worm bearing adjuster but do 


not tighten locknut at this tiine. 


(6) Pack steering gear housing with as much chassis 


grease as possible. 


NOTE: In order to pack the maximum amount of 


grease into the housing, the ball nut must be moved back 


and forth for better access to the housing interior. Ro- 


tate the worrnshaft in one direction until ball nut travel 
ceases. Pack the unobstructed housing end full of 
grease: then rotate the shaft in th.e opposite direction 


and repeat the packing procedure. 


(7) Place ball nut in centered . position. Rotate 
wormshaft from stop to stop and count total number of 


turns. Turn wormshaft back 112 number of turns to 


center ball nut. 


(8) Lubricate pitman shaft with chassis grease and 


install shaft in housing. Erigage center tooth of shaft in 


center groove of ball nut (fig. 2K-15). 


(9) Coat replacement side cover gasket with chassis 


grease and position gasket on housing side cover 
opening. 


( 10) Install end play shim on adjuster screw and 


thread screw into side cover to depth of 2-3 threads. 


(11) Slide adjuster screw into pitman shaft T-slot 


and turn screw counterclockwise to thread it into cover. 


Stop turning screw when side cover almost contacts 


..;ask et. 


(12) Align gear housing and side cover bolt holes and 


install cover attaching bolts . finger tight only (do not 


.attempt to seat cov~~ on ~housing-by tightening.;bolts); 
- . 
. --·-- ···· 
·- ··- 
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Ag. 2K-15 
Pitman Shaft and Ball Nut In Cantered Position 


(13) Tighten adjuster screw until it bottoms and 
back off screw 112 turn. 


(14) Tighten side cover bolts to 30 foot-pounds ( 41 
N•m) torque. 


(15) Install pitman shaft and wormshaft seals as 
follows: 


(a) Wrap 0.005 inch (0.1 mm) thick shim stock, 


(or single layer of thinnest tape available) around shaft · 


splines and threads. Shim stock (or tape) will serve as 
seal protecter when seals are installed. 


(b) Lubricate seals with chassis grease. Slide 


each seal over protective material and down shaft until 


seal contacts housing. 


(c) Start seals into housing seal seats by hand. 


Complete seal installation by tapping seals into place 
using plastic mallet. Be sure each seal is fully seated in 


housing. 


CAlJTION: Some type ofprotecti've wrap must be used 
during seal installation. If the seals are installed o·uer 


exposed shaft splines or threads. the seal Lips could be 


cut or distorted resulting in leakage after assembly. 


(16) Check gear operation. With adjuster screw 
backed off. wormshaft should rotate freely and without 
bind in either direction. Also check for grease leaks past 


seals. If gear binds, repair as necessary and recheck 
operation. If seals leak. replace chem and recheck 


operation. 


(17) Adjust steering gear worm bearing preload and 
overcenter drag torque. Refer to following adjustment 
procedure. 
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Adlustment 


T!1e recirculating ball gear requires t..yo adjustments 


wliil'i1 are. worm bearing preload and pitman shaft over- 


ci·11t 1•r drag torque. 


\V urm bearing preload is controlled by the amount of 


co111pression force exerted on the wormshaft bearings by 
till' worm bearing adjuster. 
l'itman shaft overcenter drag torque is controlled by 
till' pitman shaft adjuster screw which determines the 


cltoarance between the ball nut and pitman shaft sector 
tel'l-Ii. 


CAUTION: The following adjustment procedures 


,,, 11 st be performed exactly as described and in the se- 


<r11• ·/l(:e outlined. Failure to do so can result in damage to 
t/11' ueu-r internal components and improper steering re- 


s;1011se. Always adjust worm bearing preload first and 


111 /111nn shaft overcenter drag torque last. 


Worm Bluing Preload Adjustment 


(1) Tighten worm bearing adjuster until it bottoms, 
then back off adjuster 114 turn. 


(2) Install socket and Torque Wrench J-7754 on 


splined end of wormshaft (fig. 2K-16). 


ADJUSTING 
WRENCH 
AND 
SOCKET 


_, 


= 
= 


TOOL 
J.n54"' 
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Fig. 2K-16 
Adjusting Worm Bearing Preload Torque 


(4) Tighten pitman shaft adjuster screw (while ro- 
rnting shaft back and forth over center) until torque 
rt•quired to rotate shaft over center equals worm bear- 


ing preload setting. 


(5) Rotate shaft over center and continue tightening 
:1djuster screw until drag torque is increased by addi- 
tional 4 to 10 inch-pounds (0.45 to 1.13 N•m) but do not 


(3) Rotate wormshaft clockwise to stop: then back 
off shaft 1/ 2 turn. 


(-!) Tighten worm bearing adjuster until torque re- 
quired to rotate wormshaft is 5 to 8 inch-pounds (0.oO to 
0.90 N•m). 


CAUTION: The preload adjustment must be made 


with the wormshaft turned back no more than 1/2 turn 


from eithe-r the ·right or left turn stop positions. 


(5) Tighten worm bearing adjuster locknut to 90 
foot-pounds (122 N•m) torque. Recheck wormshaft ro- 
tating torque and readjust if necessary. 
(6) Record worm bearing preload torque reading. 


Pitman Shatt Overcantar Dnv Torque Adjustment 


(1) Rotate wormshaft from stop-to-stop and count 
total number of turns. 


(2) Turn wormshaft back 112 total number of turns 
to place bail nut and pitman shait in centered position. 


(3) Install socket and Torque Wrench J-7754 on pit- 
man shaft splines (fig. 2K-l 7). 
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Fig. 2K-17 
Adjusting Pitman Shatt Overcanter Ong Torque 


(6) Hold adjuster screw in position using screw- 
driver and tighten adjuster screw locknut to 23 foot- 
pounds (31 N•m) torque. Do not allow screw to turn 
when tightening locknut. 


1•xceed total of 16 inch-pounds (1.81 N•m). 
NOTE: If the adjuster screw is allowed to turn when 


CAUTION: The total amount of over center drag 
the locknut is tightened, the entire drag torque adjust- 


- - --i;;n,uerivorm· 5eanng-prel0aasetting ptus·additional 4- - - 
rrJenLJJ:roc§~y,r~ ~ll have t_o be P€!:l_~rme~_ o!!-ce ~<!'i"=-- -- 
_!Jt i·ri<;__Ff_piii}:~u.'!_t.::_~a t e:iceed _coml:i:i:ded_ fotal of 16 
_ _ 
{7) Rechec~ overcenter drag tor~ue:.a~~ readjust if 


iiil.':Ji.=pau:mi;:;· (r.s-1 ---N9m~..:=;:- 
...;_ ~~ .. 
:...;,::;:=.._~:;;-_,,..;:_-- .;·-:,_· . necessary.e 
_ · i: 
- ~ ~ 
__ _ _ 
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SPECIFICATIONS 


Manual Steering Gear Specifications 


Gear-Type . 


Ratio . . 


Bearings 


Upper 
Lower 


Adjustments: 
Worm Bearing Preload 


Pitman Shaft Overcenter 
Drag Torque ..... . . 


Recirculating Ball 


. . 24: 1 


Ball 
Ball 


.. 8 in-lbs. 
(0.90 N·m) 


. 4-10 in-lbs. 


(0.45-1 .1 3 N·m) in addition to 


8 in-lbs. (0.90 N·ml worm 


bearing preload for a total of 


16 in-lbs. (1 .8 N.m) maximum 


Adjuster Screw End Play . . . . . . . 
.0.002 in. (0.05 mm) 


80435A 


Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft-lbal 


Service 
Service 
In-Use 


Set-To 
Recheck 
Torque 
Torque 


Intermediate Shaft Coupling Clamp Solt .... .. . .... . 
45 
40-50 


Pitman Arm Nut . ........... . . . .. . .... . 
185 
160-210 


Steering Gear Mounting Bracket-to-Gear Bolts (CJI .. . 
70 
60-80 
Steering Gear Mounting Bracket-tone Plate Solt (CJ) .. 
55 
50-60 
Steering Gear Mounting Bolts (Cke., Wag., Trk.,) . . . 
70 
60-80 
Side Cover Salts. . . . . . . . . . 
...... . 
30 
25-35 
Adjuster Screw Locknut . . . . . 
23 
18-27 
Worm SearingrAd;tJstert.ocKnut 
90 
70-110 


All torque valu8'given. in foot,pounds and newton-meters with dry fits unless otherwise specified. 


.. . •'"- · ..... 


BEARING CUP 


INSTALLER 
J-5755 


TORQUE WRENCH 


J-7754 


5 


- 
- --- 
· - 1 
.--- 


""'-~ . . 


. 
. . 


... .. ... . -~ 
'""'ii . 


' 


Tools 


J.6632 
PITMAN ARM 
PULL.ER 


BEARING CUP 


PULLER 
J-5822 


SLIDE HAMMER 
J-2619-01 


Metric (N·ml 


Service 


Service 
In-Use 
Set-To 
Recheck 
Torque 
Torque 


61 
54-68 


251 
217-285 


95 
81-108 


75 
68-81 


95 
81-108 
41 
34-47 
31 
24-37 
122 
95-149 
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NOTES 


----~ 
... _ 
. ...,... __ 
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"'" .... ,. __ 
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GENERAL INFORMATION 


GENERAL 


Description and Operation 
General 


Hydraulic Pressure Test 


Leak Diagnosis 
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The power steering system consists of a power steer- 


ing gear, hydraulic pump, and interconnecting hoses. 
The system fluid supply is contained "m"'a'"re'servoir 
mounted on the pump. Fluid from the .Qump·is supplie([' . 


to the gear through the interconnecting{>res-;ure -and-' ·· 


return hoses. The pump is operated by a drive belt 
mounted on pulleys attached · to the pump shaft and 


engine crankshaft. 
Two different ratio steering gear units are used. CJ 
models use a constant ratio gear with a 17.5:1 steering 


ratio. Cherokee. Wagoneer and Truck models use a vari- 
able ratio gear with a 16:1 ratio on center and 13:1 ratio 
at ful l lock. 


. .\!though the steering ratios of the two units differ, 


exterior appearance and service procedures for both 
units are the same. However. the internal components of 


the two gears are not interchangeable. 


. .\. vane-type power steering pump with a combination 


flow control/ relief valve is used on all models. Two valve 


calibrations are used. On CJ models, the valvti is cali.- . 


brated to open at 1100 psi (7 584 kPa). On Cherokee. 


W agoneer and Truck models, the valve is calibrated to 


open at 1500 psi ( 10 :342 kPa). 


The power steering gear is designed to.operate man- . 


ually if a system malfunction should ev~ .occur. This 


_feature provides the driver with co~tinue~ .~eer!qg_con- 


.. "trol of the vehicle. In this condition: the gear operates 


Periodic Maintenance 
Sarvlca Diagnosis 
Specifications 
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like a manual steering gear; hydraulic fluid is bypassed 


through the gear valve body to allow manual operation. 


NOTE: · The power steering gear and pump form a 


closed .-:i;stem. Contaminants or foreign material must 


nnt be :r,lnwed to enter the system at any paint. If either 


the ,qear or pump become contaminated. or incur dam- 


riqe extensive enough tn produce debris. both com- 


ponents must be disasse1nbled. cleaned. and serviced. 


DESCRIPTION AND OPERATION 


Steering Gear 


The power steering gear is a recirculating ball-type 


unit r fig. 21-ll. Steel ball bearings act as a rolling thread 


between the steering gear \vormshaft and rack piston. 


Two different ratio gears are used. CJ models use a 


constant ratio gear with 17.5:1 steering ratio. Cherokee, 
W agoneer and Truck models use a variable ratio gear 
with 16:1 steering ratio on center and 13:1 at full lock. 
. .\lthough the two gears have different steering ratios, 


exterior appearance, diagnosis, and service procedures 


are the same for both. 


Steering gear worrnsharl fore and aft thrust is con- 


trolled by a bearing and two races at the lower end, and 
a bearing assembly in the adjuster plug at the upper - 
end. The lower bearing races are conical in shape. This 
design maintains constant preload on the wormshaft to 
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Fig. 2L -1 
Power Steering Gear 


prevent loss of thrust bearing preload. The adjuster plug 


provides initial worm bearing pre load and service 


adjustment. 
·· 


In a right-tum position. the rack piston moves upward 
within the gear. In a left-turn position, the rack piston 


moves downward within the gear. The rack piston teeth 
mesh with the pitman shaft sector teeth. The sector is 
forged as an integral part of the pitman shaft. Turning 


the wormshaft also turns the pitman shaft which, 


through mechanical linkage, turns the wheels. 


Pnwer Steering Pump 


A vane-type. constant displacement hydraulic pump 


.is used to develop system fluid pressure (fig. 21-2). The 
pum!J' has an integral reservoir tnatcontimSTue syst"ein 


fJ~;i~ . s:qQply. . 
- -- .. 
-· - 
- - ·~-··_ =-~ .---=-.::-: 


-The ·reservoir -cii°P i~~n.tecfTu-:nram tailr.-atnioSl>fieric 
pressure within the reservoir and allow air trapped in 


the system to escape. A dipstick mounted in the reser· 


voir cap is used to check system fluid level. 


System operating pressures are maintained by a com- 


bination flow control/relief valve located in the pump 


(fig. 21-2). The relief section of the valve prevents exces- 
sive system pressure buildup. 


Hydraulic Assist 


An open center, three position, rotary-type valve body 


is used to control fluid flow within the gear (fig. 21-1). 


Pump supplied fluid enters the valve body through a 


pressure port in the gear housing. The valve then directs 


-·nuic:tto the rack pistorr-through-passages in-the-housing. 


T]le va!'!'e:.""°1:!Y, spool valve, torsion ·' bar, and stub 


· ~haft-(w.hfo~ pinned.....to-the torsion:-b-ar).are connected 
to the front wheels through mechanical linkage. 


CAP' 
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ANO FILTER 
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Fig. ZL-2 
Power Steering Pump 


Because of the pressure exerted on the front wheels by 


vehicle weight, the wheels and valve body tend to resist 


any turning effort applied at . the steering wheel. .-\s 


'" ,,;_ front wheel resistance to turning effort increases, the 


torsion bar (which is pinned to the stub shaft) deflects. 


Since the spool valve is connected to the stub shaft by a 


locating pin, torsion bar. deflection causes the spool 


valve to rotate within the valve body. As the spool valve 


rotates, fluid directional passages in the valve are 


brought into alignment with matching passages in the 


valve body. When these passages are aligned. high pres- 


sure fluid from the pump is directed through the pas- 


:;ages and against either side of the rack piston to 
provide hydraulic assist. 
Torsion bar deflection provides the required amount 


of steering gear "road feel." If the bar should ever break. 


road feel would be lost but the steering system would 


still function due to auxiliary locking tabs on the stub 


shaft. In this situation, the gear would operate as a 


manual-type recirculating ball steering gear. 


Neutral [Straight-Ahead) Position 


-- In-this position, fluid does not 'enfEfr the--rack piston 


~., · 
·_charrr~er. Fluid from the pump flows througfi-:-the open- 


center valve body and back to the pump reservoir. 
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The rnh·e body remains in the open center position at 
all times. except when turning, to reduce fluid and pump 


frictio n losses. In addition. the ~ear is alwa~:s filled \\"ith 


tluid to lu bricate internal components and absorb road 
shock. 


Right Turn Position 


The valve body is held in position by the resistance to 


movement of the front wheels. When the steering wheel 


is turned to the right, torsion bar deflection causes the 


spool valve to rotate within the valve body. 
As the spool valve rotates, the spool valve fluid return 
grooves are closed off while the right turn grooves are 
aligned with high pressure fluid grooves in the valve 


body (fig. 21-3). The spool valve left turn grooves are 


closed off from pump pressure and are aligned with the 


valve body fluid return grooves. In this position, tlre 


valve body directs high presure fluid into the lower end 
of the rack piston chamber to force the rack piston 


upward and apply additional turning effort to the pit- 
man shaft ifig. 21-3). 
As the valve body directs fluid against the lower end 


of the rack piston; fluid in the upper end of the gear 


sim ultaneousiy flows back to the reservoir through 


valve body return grooves. When front wheel resistance 


to turning effort increases, torsion bar deflection causes 
additional spool valve rotation. This exposes more of the 


spool valve right turn grooves to the valve body pressure 


grooves increasing fluid pressure exerted on the rack 
piston. 
When the driver stops applying turning effort at the 
steering wheel, the torsion bar unwinds returning the · 


spool valve to the neutral (straight ,ahead) position .. -\t 


this point, fluid pressure on each end oi the rack piston 
is equalized once again and steering geometry causes the 
front wheels to resume a straight ahead position. 


left Turn Position 


In the left turn position, the torsion bar, spool valve, 


and valve body operate the same as in a right turn 
except that valve rotation is now reversed (fig. 21--! l. 


This causes the valve body to . channel high pressure 


fluid into the upper end of the rack piston chamber 
forcing the rack piston downward (fig. :21-4). Fluid in 


the lower end of the gear flows back to the pump reser- 


voir through the valve body and steering gear return 
port. 


When the driver stops applying turning effort at the 


steering wheel. the torsion bar unwincis returning the 
spool valve to the neutral (straight ahead) position .. -\s 


in the right turn position, fluid pressure on each end of 


the rack piston is equalized again and steering geometry 
causes the front wheels to resume a straight ahead 
position. 
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Variable· Ratio Power Steering 


A variable ratio power steering gear is used on Chero- 


kee. Wagoneer and Truck models. CJ models are equip- 


ped with a constant ratio steering gear. 


The ratio of a steering gear is the relationship of 


steering wheel movement to that of the front wheels. It 
is described in terms of the number of degrees of steer- 


ing wheel rotation required to turn the front wheels one 


degree. 


Variable ratio steering is accomplished by using a 
pitman shaft sector that has one long center tooth 


flanked by two short sector teeth. This is opposed to a 


constant ratio gear where all sector teeth are of equal 


length (fig. 21-5). Because the variable ratio gear has 


unequal length sector teeth, companion changes are also 


made in the rack piston teeth (fig. 21-5). 


CONSTANT RATIO 


PITMAN 


SHAFT 


RACK 
PISTON 


VARIABLE RATIO 
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Fig. 2L-5 
Rack and Sector Comparison 


Since the sector is basically a series of levers, any 
moverrient"'of the rack piston causes the sector to sw~ng 


the pitman arm in the same ratio. In other words, it 


turns-the -pitman~trl the same number of degrees with 


each sector tooth. 


To increase or decrease steering ratio, it is only neces- 
sary to change the length of the sector teeth. A low 


numerical ratio (smaller radius sector with shorter 


teeth) produces greater pitman arm movement than 
would a high ratio sector with longer teeth and greater 


leverage. 
On this basis, the variable ratio sector is in reality one 
long, high ratio lever at the center, flanked by two lower 


ratio levers for Ief t and right turns. 


In the straight ahead position, only the tip of the long 


center tooth is in contact with the rack piston. As a 


result, initial movement of the rack piston in either 


direction produces a relatively small response of the 


sector and pitman arm. This is due to the high ratio 
produced by a long lever relationship. 
Because of this relationship, the steering ratio re- 
mains a nearly constant 16:1 for the first 40 degrees of 


steering wheel movement in either direction from 


center. 
Turning the steering wheel further reduces the length 


of the lever. This moves the point of contact down the 
side of the center tooth decreasing the radius and pro- 


viding a steering ratio of 13:1 at full lock. 


SERVICE DIAGNOSIS 


When diagnosing suspected power steering system 
malfunctions, ref er to the Service Diagnosis Charts in 
this section for probable causes and indicated repair 
procedures. 
To avoid ineffective or unneccessary repair, do not 


attempt to correct a malfunction until an accurate diag- 
nosis has been made. Utilize the diagnosis charts, hy- 


. draulic pressure test and leak diagnosis procedures 
before servicing the gear or pump. 


Service Diagnosis-Steering Gear and Pump 


Condition 


HISSING NOISE IN 


STEERING GEAR 


Possible Ca\Jse 


(1) There is some noise in all power 


steering systems. One of the 
most common is a hissing sound 
most evident at standstill park- 
ing. There is no relationship 
between this noise and per- 
formance of the steering. Hiss 
may be expected when steer- 
ing wheel is at end of travel 
or when slowly turning at 
standstill. 


RATTLE QR CHUCKLE _:_,,Jl) 
NOISE IN:S.TEERINO 
. : ::- 
GEAR 
. ...,_. -.. - - . -.,~· 


Gear loose on·fran:re;· 


·-I~-. _. 
,_ - 


Correction 


(1) Slight hiss is normal and does 
not affect steering. 


(1) Tighten gear-to-frame mounting 
bolts. 
---- - 
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Service Diagnosis-Steering Gear and Pump (Continued) 


Condition 
Possible Cause 
Correction 


RATTLE OR CHUCKLE 
(2) Steering linkage looseness. 
(2) 
Check linkage pivot points for 
NOISE IN STEERING 
wear. Replace if necessary. 
GEAR (CONTINUED) 
(3) Pressure hose touching other 
parts of vehicle. 
(3) Adjust hose position. Do not 
bend tubing by hand. 
(4) 
Insufficient pitman shaft 
(4) 
Adjust to specifications. 
over center drag torque. 
NOTE: A slight rattle may occur on 
turns because of increased clearance 
off the "high point." This is normal 
and clearance must not be reduced 
below specified limits to eliminate 
this slight rattle. 


(5) Loose pitman arm. 
(5) Tighten pitman arm nut to 
specifications, or replace nut. 


SQUAWK NOISE IN 
(1) 
Damper 0-ring on spool valve 
(1) 
Replace damper 0-ring. 


STEERING GEAR 
cut. 
WHEN TURNING OR 
RECOVERING FROM A 
TURN 


CHIRP NOISE IN 
(1) 
Loose or damaged belt. 
(1) 
Adjust belt tension or re- 
STEERING PUMP 
place belt. 


BELT SQUEAL 
(1) 
Loose or damaged belt. 
(1) 
Adjust belt tension or re- 
(PARTICULARLY 
place belt. 
NOTICEABLE AT FULL 


. WHEEL TRAVEL AND 
:r, 
·. ! "-II'<'\:-_ ..... 
~ · 
': -: ---- 


STAND STILL 


PARKING)_~ .. 
... 
. .. 


--~---- 


GROWL NOISE IN 
(1) 
Excessive back pressure in hoses 
(1) 
Locate restriction and correct. 
STEERING PUMP 
or steering gear caused by re- 
Replace part if necessary. 
striction. 


GROWL NOISE IN 
(1) Scored pressure plates, thrust 
(1) Replace parts and flush system. 
STEERING PUMP 
plate or rotor. 


(PARTICUL.-\.RL Y 


NOTICEABLE AT 
(2) 
Extreme wear of cam ring. 
(2) 
Replace parts. 
STAND STILL 
PARKING) 


GROAN NOISE IN 
(1) 
Low oil level. 
(1) 
Fill reservoir to proper level. 
STEERING PUMP 
(2) 
Air in the oil or loose pressure 
(2) Tighten connector to specified 
hose connection. 
torque. Bleed system by oper- 
a ting steering from right to left- 


full turn. 


RATTLE NOISE IN 
(1) ·- Vanes not iiistalled properly. 
(1) . . Install properly. 
.... ... STEERIN~lJMP 
,.,;,.;:.- --:~· ... .. 
-- ' 
"· ....,. 
(2) 
Vanes-stfcicing in rotor slots. 
(2) Free up by removing burrs, var- 
- . 


nish, or dirt. 
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Service Diagnosis-Steering Gear and Pump (Continued) 


Condition 


WHINE NOISE IN 
STEERING PUMP 


POOR RETURN OF 
STEERING WHEEL TO 
CENTER 


CAR LEADS TO ONE 
SIDE OR THE OTHER 


(KEEP IN MIND ROAD 


CONDITION AND 


WIND. TEST CAR IN 
BOTH DIRECTIONS ON 
FLAT ROAD) 


MOMENTARY 


Possible Cause 


(1) Pump shaft bearing scored. 


(1) Tires not properly inflated. 


(2) 
Lack of lubrication in linkage 
and ball studs. 


( 3) Lower coupling flange rubbing 
against steering gear adjuster 
plug. 


( 4) Improper front wheel alignment 


(5) Steering linkage binding. 


(6) Ball studs binding. 


(7) Tight or frozen steering shaft 
bearings . 


. ··, - "'.: ;.lf""' 
• 
~ ... ~ .. 


(&)...:Sticky Qr";Q_l~gged spool valve. 


(9) Steering gear adjustments over 
specifications. 


(10) Steering gear poppet valve in- 


stalled incorrectly. 


(11) Return hose kinked. 


(1) Incorrect tire pressure. 


(2) 
Front end misaligned. 


( 3) 
Unbalanced steering gear valve. 


(1) Low oil level in pump. 


- 
- 
- - - -- - ~ ~~ 


'-''N~'" :-I~C~~MEJN EFE.ORT- - 


:.- : :....:::;;.;;W:HEN · T.B:R·.~HNG- : 
. 
··. :._ 
~-~ ::-_2"'._'1'"- 
- 
-~ 


~ •.. -- . . WHEEr. FAST TO . - ·.. 
~- t2r" Pumpibel~°ilippfug . . 


RIGHT OR LEFT 
(3) High internal leakage. 


Correction 


(1) 
Replace housing and shaft. Flush 
system. 


(1) 
Inflate to specified pressure. 


(2) 
Lube linkage and ball studs. 


(3) Loosen pinch bolt and assemble 
properly. 


(4) Check and adjust as necessary. 
With front wheels still on align- 
ment pads of front-end machine, 
disconnect pitman arm from 
pitman shaft. Turn front wheels 
by hand. If wheels will not tum 
or turn with considerable effort, 
determine if linkage or ball 


st'uds are binding. 


(5) 
Replace rod ends. 


(6) Replace ball studs. 


(7) 
Replace bearings. 


(8) 
Remove and clean or replace 
valve. 


(9) Check adjustment with gear out of 
vehicle. Adjust as required. 


( 10) Inspect and install valve correctly. 


(11) Replace hose. 


( 1) Check and adjust. 


(2) 
Adjust to specifications. 


(3) 
R~place valv~ . 


(1) Add power steering fluid as re- 
quired. 


.. (2) Tighten or replace be!t . 
- 
.. 


(3) Check pump pressure. (See 


pressure test) 
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Service Diagnosis- Steering Gear and Pump (Continued) 


Condition 


STEERING WHEEL 
SURGES OR JERKS 
WHEN TURNING WITH 
ENGINE RUNNING 
ESPECIALLY DURING 
PARKING 


LOOSE STEERING 


HARD STEERING OR 
LACK OF ASSIST 


NOTE: If checks ( 1) 
through ( 3) do not 
reveal cause of hard 
steering, refer to 
pressure test. 


Possible Cause 


( 1) 
Low oil level. 


(2) 
Loose pump belt. 


(3) 
Insufficient pump pressure. 


( 4) 
Flow control valve sticking. 


(1) Steering gear loose on frame. 


(2) Steering gear flexible coupling 
loose on shaft or rubber disc 
mounting screws loose. 


(3) 
Steering linkage rod ends worn. 


(4) 
Worn poppet valve (Gear). 


( 5) 
Insufficient wormshaft bearing 
preload. 


( 6) . Insufficient overcenter drag 
torque. 


..._' 


(1) 
Loose pump belt. 


(2) 
Low oil level in pump reservoir. 


NOTE: Low oil level will also result in 
excessive pump noise. 


( 3) Tires not properly inflated. 


(4) Sticky flow control valve. 


(5) 
Pump pressure low. 


(6) 
Pump internal leakage. 


CD_ Gear internal-leakage. 
'- - 


--·· - ----·- 
. 
- 
. 


... ~ 
·~ 
"( w-· ) ·~:"'L4- ~ 
. ... ,,, .. 1 "'.~ . 


Correction 


(1) 
Fill as required. 


(2) 
Adjust tension to specification. 


{3) Check pump pressure. (See 
pressure test). Replace relief 
valve if defective. 


(4) Inspect for varnish or damage, 


replace if necessary. 


(1) 
Tighten attaching bolts to 
specified torque. 


{2) Tighten flange pinch bolts. If 
serrations are not damaged, 
tighten upper flange to coupling 
nuts to specified torque. 


(3) 
Replace rod ends. 


(4) Replace poppet valve. 


(5) Adjust to specification with gear 
out of vehicle. 


(6) Adjust to specification with gear 
out of vehicle. 


(1) Adjust belt tension to specifi- 
cation. 


(2) 
Fill to proper level. If excessively 
low, check all lines and join ts for 
evidence of external leakage. 


Tighten loose connectors. 


(3) 
Inflate to recommended pressure. 


In order to diagnose conditions such as 
listed in (4), (5), (6), (7) a test of the 
entire. power steering system using 
pressure test tool J-21567 is required. 
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Condition 


FOAMING AERATED 
POWER STEERING 
FLUID, LOW FLUID 
LEVEL AND 
POSSIBLE LOW 
PRESSURE 


LOW PRESSURE DUE 
TO STEERING PUMP 


LOW PRESSURE DUE 
TO STEERING GEAR · - . 


Service Diagnosis-Steering Gear and Pump (Continued) 


Possible Cause 


( 1) Air in fluid, and loss of fluid 
due to pump internal leakage 
causing overflow. 


(1) 
Flow control valve stuck or in- 
operative. 


(2) 
Pressure plate not flat against 
cam ring. 


(3) Extreme wear of cam ring. 


(4) 
Scored pressure plate, thrust 
plate, or rotor. 


(5) Van es not installed properly. 


(6) Vanes sticking in rotor slots. 


(7) Cracked or broken thrust or 
pressure plate. 


Correction 


(1) Check for leak and correct. Bleed 
system. Extremely cold tempera- 
tures will cause system aeration 
should the oil level be low. If oil 
level is correct and pump still 
foams, remove pump from ve- 
hicle and separate reservoir from 
housing. Check welsh plug and 
housing for cracks. If plug is 
loose or housing is cracked, re- 
place housing. 


(1) Remove burrs or dirt or replace. 
Flush system. 


(2) Correct. 


(3) Replace parts. Flush system. 


( 4) Replace parts. Flush system. 


( 5) Install properly. 


(6) Freeup by removing burrs, varnish, 
or dirt. 


(7) Replace part. 


(1) 
Pi"essure·loss·izrcylinder due..l;o-.. 


worn piston ring or badly worn 
hou.ing bore. _ . --.....:. .. 
.:~. _;:_ _ 
-~ . .. ----- ~~----·· 


(1) Remove gear for disassembly 
and inspection of ring and 
housing bore. 
(2) 
Leakage at valve rings, valve 
(2) Remove gear for disassembly 
and replace seals. 
body-to-worm seal. 


LEAK DIAGNOSIS 


The actual source of power steering system fluid leaks 
should always be determined before attempting repair. 
Because inaccurate diagnosis can lead to ineffective re- 
pair, proper inspection procedures are necessary. The 
most common fluid leak sources are shown in figures 
21-6, 21-7, and 21-8. 


Inspection Procedure 


(1) Raise front of vehicle. 


(2) Clean exterior surfaces of steering gear, pump, 


60702t:::· 


(5) Check and tighten all hose connections at gear 
and pump. Do not exceed 30 foot-pounds (41 N•m) 
torque at any fitting. 


(6) Start engine. Have helper turn steering wheel 
left and right several times while locating source of leak. 
Contact steering stops momentarily in each direction 
when turning wheel. 


(7) Stop engine when leak source is identified. 


leak Diagnosis and Correction-Steering Gar 


NOTE: Refer to figures 2L-6 and 2L-7 for an illustra- 
tion of steering gear leak sources. 


hoses, and fittings thoroughly. 
(1) If leak occurs from hose or hose fittings, replace 


(3) Check pump fluid level. Add or remove fluid as 
hose and 0-ring if equipped with metric thread fittings. 
necessary;--- -- - 
- - - - -- 
If leak continues to occur at gear housing pressure or 


(4) Check-foo, aerated.iluid...(QJ"~nge in_color and full 
·returnport and hose or 0-ring has been-replaced, re- 


; ~bubbtes-) ~fiici!:.cl!fl caµs~vetfluw fromr.~eiY9U:::-:aiicF .::~~~ -!ios·e~cotiiiector_seats in gear housing or hose and. 
be mistaken for leak~ ..... -..... ~ ...... ,-. .. ~- 
#- · 
-·--... :"!.~· -... -O:rfug if-eqmpped with-metric thread fittings. 
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RESERVOIR CAP---~ 
~ 
!'\ 
:\\ 
RESERVOIR ---- 
\ 
'.\ 
I 
. 
?UMP SHAFT 
SEAL 


RETURN HOSE ANO CLAMPS 


ADJUSTER PLUG 
0-RING 


TORSION BAR 


0-RING 


STUB SHAFT 
SEAL 


GEAR 
HOUSING 


I 


PRESSURE PORT 


"! 


ADJUSTING SCREW LOCKNUT 


ENO COVER 0-RING 


PITMAN SHAFT 
SEAL. 
SIDE COVER GASKET 
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Ag. 2L-6 
Power Steering System Laak Points 


CAUTION: Some steering gear units may have metric 


thread pressure and return port and hose fittings that 


use an 0-ring instead of connector seats (fig. 2'L-7). 


(2) If leak occurs between adjuster plug and hous- 


ing, replace adjuster plug 0-ring. 


(3) If leak occurs between stub shaft and stub shaft 
seal in adjuster plug, replace seal. 


( 4) If leak occurs from steering gear housing ball 


plug, seat plug in housing using blunt punch. Spray ball 
area with Loctite Solvent 7559, or equivalent. 


Dry area using compressed air. Cover ball wth Loctite 
Sealant 290, or equivalent. Allow sealant to cure for 
approximately two hours before installing housing. 


(5) If leak occurs between torsion bar and torsion 


bar seal, replace entire valve body assembly. 


(6) If leak occurs at side cover gasket or locknut, 


replace gasket or locknut as necessary. 


~OTE: The locknut has a left-hand thread. 


(7) If leak occurs between pitman shaft and shaft 


;;ea!, replace seal and check shaft for nicks, scores, 


burrs, or pitting. Remove minor surface imperfections- 


using crocus cloth. Replace shaft if severely damaged. 


(8) If leak occurs between end plug and housing, 


replace end plug 0-ring seal. 


(9) If leak is from crack or porous spot in gear 


housing, replace housing. 


Leak Diagnosis and Correction-Pump 


NOTE: Refer to figure 2L-8 for an illustration of the 
various pitmp leak sources. 


(1) If leak occurred between pump union fitting and 
hose fitting, replace union and hose. If pump has metric 


thread union fitting, replace 0-ring or hose and 0-ring if 


damaged. 


(2) If leak occurred between pump union fitting and 
pump body, replace pump union fitting 0-rings. 


(3) If leak occurred between reservoir and pump 


body, replace reservoir 0-ring seal. 


(4) If leak occurred between pump shaft and pump 


shaft seal, replace seal and check pump shaft for nicks, 
scores, burrs, or pitting. 


(5) If leak is result of overfill condition, drain fluid 


from reservoir co correct !eve!. 


(6) If fluid is aerated. check for overfill condition, or 
air entering fluid through loose hose connection or reser- 


voir 0-ring seal, or perform hydraulic pressure test to 


check for sticking flow control valve. 
(7) If leak occurs from cracked or porous pump 


'body or reservoir, replace pump as assembly. 
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Gear Leak Points and Corrective Action 


Leak Points 


I 
I 
& 


Pay particular attention to the exact source of leak- 
age. Due to the proximity of the various seals, an in- 
correct diagnosis will result in ineffective repair. 


Corrective Action 


Replace adjuster plug 0-ring seal.. _________ __ 


Replace Dust and stub shaft seais.----- ·-__ 
... _. ____ 
__ 


If seepage is observed between the torsion bar and stub 
shaft, do not attempt repair .. The rotary valve assembly 
must be replaced. ---------------r 


Seat housing ball with blunt punch. 
Spray ball area 
with Loctite solvent 7 5559 or equilavent. Dry ball 
area with compressed air.AppliLoctite sealent 290 or 
equivalent to ball area. Allow sealent to cure for ap- 
proximately two hours before inst.ailing housing. 


Replace both pitman shaft seals. --------~ 


.~ 
. 


I 
I 
& 


Rg. 2L-7 Steering Gear La1k Dl1gaoals llli Corractlve: Action {Vltw-A I-- ~ 


A 


B 
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Corrective Action (cont.) ' 


Replace end plug 0-ring seal.-----------......... 


Tighten nut to 35 foot-pounds (47 N·m) torque. Re- 


place nut if leak persists. ------------, 


Tighten side cover bolts to 50 foot-pounds (68 N·mJ 


maximum. Replace side Gover seal if leak persists. If 


side cover seal replacement is required, discard bolts 
and install replacement. Whenever the side cover is 


removed, install bolts supplied.in.overhaul kit.------ 


If leak continues after tightening fitting nut to specified 


torque: --------------------., 
a. 
Loosen nut and rotate tubing to reseat. Tighten nut 


again and recheck. If leak persists, replace con- 


nector seats. 
b. 
Remove hose and check sealing face for cracks. If 
flare is cracked, replace connector· seats. 


c. Replace brass connector seats. and reface hose flare. 


Check threads in housing and on fitting nut. If nut 


threads are. damaged, replace nut. If housing 


threads are damaged, replace both housing and nut. 


CAUTION: Some steering gear units may be equip- 


ped with metric thread hose fittings that use 0-ring 
seals. Replace the seal if it leaks or replace the hose 


and seal if the fitting is damaged. 


/HOSE TUBE 


dlh --- METRIC THREAD 


~ j 
HOSE FITTING 


'~ I' ---GEAR HOUSING 


~~-.---- 


'-' '-:J>.i 
·~~ 
'~-~~~ ·. 


·~ <;, 


O·RING SEAL 
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Fig • .2l-7 
Slaarlng Gear Laak Diagnosis and Corrective Action (View BJ 
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Pump Leak Points and Corrective Action 


Corrective Action 


If leak persists after tightening fitting nut to specified 
torque: _________________ 
...... 


a. 
Loosen nut and rotate tubing to reseat. Tighten nut 
again and recheck. If leak persists, replace con- 
nector seats arid hose or 0-ring. 


b. 
Remove hose and check sealing face for cracks. If 


flare is cracked, replace hose. Irnot cracked, replace 


connector seats. 


c. 
Replace brass connec.tor seats and reface tube flare. 


Check threads in pump housing and on fitting nut. If 


nut threads are damaged, replace both housing and 


nut. 


CAUTION: Some pumps may have a metric thread 
pressure part fitting that uses an 0-ring seal (2L- 


7 view B). 


Tighten fitting to specified torque. If leak persists, Re- 
place both 0-ring seals. ____________ __. 


Replace reservoir 0-ring. ---------- 


Replace pump shaft seal. ------------. 


.,, __ . ._ --- - - 
. 


-----· 


\ 
\ 
\ ' ' • 
------- -- 
~ 
- -- :-. .:.·..,._"":'. __ -""" _______ _ 


. - -.. 
. .. .. . - 


Fig. 2l-8 
Power Steering Pump Leak Diagnosis andCarrectlve Action 
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HYDRAULIC PRESSURE TEST 
The hydraulic pressure test is performed using Test 


Gauge J-21567. The fittings on the test gauge and gauge 


valve have 1/ -1 pipe threads. Any combination of fittings 


is acceptable for gauge installation and connection can 
be made at the pump or gear as desired. However, the 


gauge must be connected in the pressure line circuit 
between pump and test gauge valve at all times. 


CAUTION: Some steering gear and pump units have 


metric thread fittings and hose fittings which use an 0- 
ring seal (fig. 2L-i, View B). In order to use gauge J- 


21 .567, hose .fitting adapters J-5176-5, must be installed 
on the existing gauge hoses before using the test gauge. 


Test Procedure 


(1) Check condition of power steering fluid. Drain 


and replace fluid if it contains small amount of dirt or 


contaminant. If fluid is exceptionally dirty, con- 


taminated. or full of debris or foreign material, gear and 
pump should be disassembled and serviced. 


(2) If fluid is full of bubbles, bleed power steering 
system. Refer to Fluid Level and Initial Operation in 


Power Steering Pump section. 


(3) Check and adjust pump drive belt tension if 


necessary. 
( 4) Position drip pan under pump. 


(5) Disconnect pressure hose at pump. Keep hose 


end raised to avoid excessive fluid loss. 
(6) Connect pressure hose to Test Gauge J-21567. 
Refer to Pump Diagnosis Charts. Install hose fitting 


adapters J-5176-5 if gear and pump have metric- thread 


fiWn~. 
. 
(7) Connect test gauge hose to pump .. Refer to Pump 
Diagnosis Charts. 
(8) Open test gauge valve completely. Turn valve 
counterclockwise to open. 


· (9) Fill pump reservoir with power steering fluid. 


(10) Shift transmission into neutral, apply parking 


brakes, start engine, and operate engine until power 


steering fluid reaches normal operating temperature. · 


(11) Record pump initial output pressure registered 


on test gauge. Pressure should be 80-125 psi (552-862 


kPa) with gauge valve open completely. 


NOTE: If the initial output pressure exceeds 200 psi 


(1 .Ji .9 kPa), :>top the en.gine and check the test gauge and 
J>ressure hoses f or restrictions. 
(12) Check pump maximum output pressure as fol- 


lows: Close gauge valve completely for 2-3 seconds~ then 
open valve completely. Perform this procedure three 


times in succession and record highest pressure devel- 


oped each time valve is closed. 
CAUTION: Do not hold the gauge valve closed for 


more than five seconds at a time a.s pump damage could 


) 


cur. 


(13) On CJ models, maximum pump output pres- 
sures should be. in 1000-1100 psi (6 895-7 584 kPa) range 


and not varY. by more than ·so. psi (345 kPa). On all other 
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models. pressures should be in 1400-1500 psi (9 653- 


10 3-12 kPa) range and also not vary by more than 50 psi 


(345 kPa). 


For example if recorded pressures on CJ models were 
1050-1060-1070 psi (7 240-7 :309-7 378 kPal, or 1450-1480- 
1470 psi (9 998-10 205-10 136 kPa J on Cherokee, Wagon- 
eer and Truck models, maximum pressures are within 


allowable variance and pump operation is within limits. 


(14) If maximum pressures were within specified 
high ranges but varied by more than 50 psi (345 kPa), 


flow control valve is sticking. Remove and clean valve 


and remove any surface imperfections with crocus cloth. 


(15) If pump flow control valve was serviced, repeat 
pressure test to check valve operation before proceeding. 


<16) Turn steering wheel right and left. Contact 
steering stops in both directions and record highest pres- 


sure developed when each stop is contacted. If pressures 


are 1000-1100 psi (6 895-7 584 kPa) on CJ models, or 


1400-1500 psi (9 653-10 342 kPa) on all other models, 
pump is operating properly. 
CAUTION: Do not hold the steering wheel against the 


steering stops for more than five seconds at a time as 


1mm p damage could occur. 


.(17) If pump maximum output pressure cannot be 


duplicated.al: each steering stop, steering gear is leaking 


internally and must be disassembled and serviced. 


(18) If pump output pressures were duplicated at 
each steering stop, proceed to next step. 


. (19) Stop engine and remove test gauge. 


(20) Connect pressure hose to pump. Tighten hose 
fitting to 30 foot-pounds (41 N•in) torque. 


(21) Check and adjust power steering fluid level as 
necessary. 
(22) Remove drain pan. 


PERIODIC MAINTENANCE 


Power steering fluid level and condition should be 


checked periodically as outlined in the Maintenance 


Schedule. A dipstick attached to the pump reservoir cap 


is used to check fluid level. 


Fluid level can be checked when cold or at operating 


temperature. At operating temperature. the fluid level 
should be at the FULL HOT mark on the dipstick. When 


cold it should be at the FULL COLD mark. If the fl uid 


level is low. add fl uid as necessary and check for leaks. If 


the reservoir is overfilled, drain fluid to correct level. 


When adding fluid to or refilling the reservoir after 


service operations. use Jeep Power Steering Fluid or 
equivalent only. Use power steering fluid or fluid desig- 
nated for use in power steering systems only. Do not use 


transmission fluid, motor oil, or similar fluids. 
The pump drive belt tension and condition should be 
also be checked periodically. Use Tension Gauge J-23600 


to measure belt tension. When checking tension with 
this gauge, position the gauge at the center of the long- 
est belt span to take readings. When checking tension of 
notched drive belts, be sure the gauge finger is firmly 


seated in a belt notch before taking readings. 
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STEP 
SEQUENCE 


CAUTION 
IF GEAR AND PUMP HAVE 
METRIC THREAD FITTING 


USE CONTAINER FOR 
DRIPPING FLUID 


USE HOSE FITTING ADAPTERS 


START ENGINE 
AND LET IDLE 


ECK FLUID LEVEL. 
OD FLUID 
NECESSARY 


GAUGE SHOULD READ 
BELOW 150 PSI (1034 kPal 
r 
GAUGE 
READS OK 


GAUGE READS OVER 
150 PSI (1034 kPal 


-------. DISCONNECT HOSE 
AT GEAR ANO 
CHECK POPPET 
VALVE FOR FREE 
OPERATION 


REPAIR OR 
REPLACE AS 
NECESSARY 


ALL THREE READINGS MUST 
BE ABOVE SPEC. AND WITHIN 
50 PSI (345 kPal OF EACH OTHER 


CLOSE VALVE FULLY THREE TIMES, 
... 
RECORDING HIGHEST PRESSURE EACH TIME .,. 


CAUTION 


-DO NOT- LEAV-E .'\lALVE CLOSED FOR MORE THAN 
q SECONDS AS THE PUMP COULD BE OAMAG-en--- 


PRESSURES OK 


PRESSURES ABOVE SPEC. BUT NOT 
WITHIN 50 PSI (345 kPa) OF EACH 
OTHER 


PRESSURES WtTHIN--50 PSI (345.aa)... 


RESULT 


-···- ··- 
__ 
. _.._... ..,. - 
OF. EACH OTHER. BUT BELOW SPEC. 
- 
. - .~-----------------------------------------------' 
•. . . 
.,... ~ 
· .... . 
,. 
.. 
~· · ·~c.. ..... ~ 
: 
.. --. 
. ": ... ·- .. 
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STEP 


REMOVE ANO CLEAN 
FLOW CONTROL VALVE 
REMOVE ANY BURRS 
WITH CROCUS CLOTH 
OR FINE HONE 


REPLACE FLOW 
CONTROL VALVE 


SEQUENCE 


CHECK FLUID 
CONDITION . 


. I 


FLUID CLEAN 


FLUID DIRTY 


PRESSURES OK 


RECHECK 
PRESSURES 
(SEE STEP 41 


DISASSEMBLE PUMP 
ANO GEAR AND CLEAN . 


REASSEMBLE 


PRESSURES 
LOW 
REPLACE ROTATING 
GROUP 


COPY HIGHEST PRESSURE 
FROMSTEP4 .. 


COMPARE PRESSURES- 
LEFT ANO RIGHT. 


PRESSURE READING 
· 


MUST BE SAME AS 
HIGH PRESSURE STEP 4 


TURN STEERING WHEEL - I 
LE;T I 
I 
ALL THE WAY LEFT ANO 
~ 
RIGHT. RECORD H!GHESl' 
,,,.a.--..... ------4 · 


PRESSURE AT E'ACl'tSTOP . · · 
RIGHT 
_ 


OISASSEMBLE GEAR 
8B 


ANO CHECK FOR 
INTERNAL LEAKS 
MOST LI KELY AREAS 
ARE CIRCLED 


REPAIR LEAK 


AS NECESSARY 


PRESSURE OK 


PRESSURE 
NOT OK 


RESULT 


e 
I 
_....._8 


l 


RACK PISTON 


SEALS AND RINGS 


·' ._ ....... .... - 
· - ~--: - : 
· - 
.-.-· ·.::t!r-t .... ~ .. . - .:-·-- 


. I 
• • • 
.. 
: ~ ,.y. 


.• 
.., ...... 
't . •. 
- 
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SPECIFICATIONS 


Power Steering Gear Specifications 


T y pe .. 


Bearings 
Wormshaft Upper . 


Lower 
Pitman Shalt. 
Fluids . . . 


. Recirculating Ball, worm and nut. 


.Needle Roller 


. Needle Roller 


.Needle Roller 


Use Jeep Power Steering Fluid or 


equivalent only . Do not use 
transmission fluid. 


. .• .. . . . .. 1· 1/4 pints 


(0.59 liters) 
Power Steering System Fluid Capacity . 


Steering Gear Adjustment: 
Worm Bearing ?reload 
4 to 10 inch-pounds 10.45 to 1.13 N·ml 


rotating torque. Refer to . 


Steering Gear Adjustment. 


Pitman Shaft Overcenter Drag Torque 


(New gear with less tha n 400 miles service) . .. .4 to 8 inch-pounds 


(0.45 to 0.90 N·ml in addition 


to worm bearing preload 
but not to exceed total of 
14 inch-pounds (1.58 N·ml 


(Used gear with over 400 miles service) ..... .4 to 5 inch-pounds.. 


(0.45 to 0.56 N·ml in addition 
to worm bearing preload but 


not to exceed total of 18 inch- 
pounds (2.03 N·m) 
Steering Ratio 


CJ . .... . 


Cke-Wag-Trk. 


Valve Body 


17.5: 1 constant ratio 


. 13/16: 1 variable ratio 


. Three-way, open center, rotary-type. 
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Power Steering Pump Specifications 


Pump Type .. 


Capacity at 465 RPM . 


Flow Range . .. .. . 


Vane-type, constant displacement, 
belt-driven hydraulic pump. 
. .... 1.25 GPM 


.. 1 .25 to 2. 15 G?M 


Relief Valve Setting (Maximum Pressure) : 


CJ. . . . . . . . . 
. 1100-1200 psi (7584-8274 k Pa) 


Cke-Wag-Trk. 
1400-1500 psi (9653-10342 kPa) 


Pressure Test Specifications: 


Initial pressure I engine at idle speed) .. 80-125 psi (552-862 kPa) 


Test pressures (gauge valve closed) 
. Pressures must be 


Turning. 
Fluids • .. . 


within maximum pressure 


spec1iicat1ons and not vary by 


more than :50 psi 1345 kPal 


. .. . 400 psi (2758 kPa) 
Use Jeep Power Steering Fluid or 


equivalent only . Do not use 


transmission fluid. Use fluids 


designed for power steering system use oniy . 


80502 


Drive Belt Tension Specifications 


Air Conditioner . Six-Cvl inder . 
A ir Conditioner . Eight-Cylinder . 


Air Pump (All exceo t Six-Cylinder w/AC) . 


Ai r Pumo Six-Cy linder w /AC (3 /8 inch belt) 


Fan . 


Idler Pu llev 


Power Steering Pump (49-State) 
Power Steering Pump (California). 


USA (pounds) 


New Sett• 
Used Belt 


125-155 
90-115 
125·155 
90-115 
125-155 
90-115 . 


65-75 
60-70 
125-155 
90· 115 
125- 155 
90-1 15 


125-155 
90-115 
180-200 
140-160 


Metric (N) 


New Sett• 
Used Belt 


556-689 
400-512 


556-689 
400-512 
556-689 
400-512 
291-334 
267-311 
556-689 
400-512 


55~89 
400-512 
556-589 
400-512 
800-890 
623-712 


•New belt specifications apply only to replacement belts. Once a belt has been tensioned and ru.n, it is considered a used belt and should be adjusted 


to used belt specifications. 


---:--: 
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POWER STEERING GEAR, 


GENERAL 


General 


ln-Vahlcla Service 
Specifications 
Steering Gear Assembly and Adjustment 


Page 


2L-19 
2L-19 
2L-36 
2L-32 


Although service and adjustmen~ procedures for con- 


stant and variable ratio steering gears are the same, do 


not attempt to interchange gear internal components. 


When servicing a gear, perform all repair operations 


on a clean work surface only. Small amounts of foreign 
material or contaminants can cause a malfunction after 
assembly. Clean all parts in clean-filtered solvent only 
and dry all parts, except bearings, using filtered com- 


pressed air. Use lint-free paper towels or cloths only to 


dry bearings. 


During assembly operations, lise the recommended 


torque values and adjustment specifications only. Fail- 
ure to adhere to these specifications can result in accel- 


erated wear and unsatisfactory gear operation. 


IN-VEHICLE SERVICE 


Steering Gear Adjustment 


Because of the close tolerance involved in adjus't°fog 


worm bearing preload and pitman shaft overcenter drag 


torque plus the friction effect of· hydraulic fluid, ~th e 


steering gear must be adjusted off the vehicle only. 
Refer to Worm Bearing Preload and Pitman Shaft Over- . 


center Drag Torque Adjustment under· Steering Gear - 


Assembly and Adjustment. 


CAUTION: Do not attempt on-vehicle adjustment of 


the po11Jer steering _gear. Incorrect adjustment could re- 


.-;ult in 11ccelerated wear of gear internal components and 


undesirable s teerinq response. 


Conditions such as shimmy and hard or loose steering 


may be caused by wheels and tires or worn or damaged 


front suspension components. These items should be 


checked beiore attempting power steering gear repairs. 


Before performing any service operations, check and 


correct ~·l uid level and condition, belt adjustment, and 
pump pressures. 


. - -·,,.....- 


CAUTION: Use power ste~;q fi;;;i•--c;;,,ry· in the 


system. 


- 
_: 
r-. 
-=- 


Steering Gear Disassembly 


Steering Gear Installation 
Steering Gear Removal 
Steering Gear Subassembly Overhaul 


Pitman Shaft Seal Replacement. 


(l l Raise vehicle. 


Paga 


2L-22 


2L-21 
2L-20 


2L-24 


(2) Disconnect pitman arm using tool J-6632 (fig. 


21-9). 


PULLER 


J-6632 


Fig. 2L-9 
Pitman Arm Removal 


(3l Position drain pan under gear. 


42065 


(4) Remove seal retaining ring using tool J-4245 and 


remo\·e outer seal backup washer. 


f5) Start engine and momentariiy hold steering 


wheel in full left turn position to actuate spool valve . 
This builds pressure on upper end . of piston and in pit- 


man shaft chamber to force seals and backup washers 
out of gear. 
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CAUTION: To amid e.r:cessii:e f luid loss and possible 


1nw1p damage, rlo not hold the .r;ear in the full left tum 


11ositim1 f(>r 1w>re tlwn one or t1cn seconds at a time. 


(6) Stop engine and remove seals and backup wash- 


ers from pitman shaft. 


(7) Inspect outer . diameter of seals for damage. If 
scored or cut, inspect housing bore for burrs and nicks. 
Remove any burrs or nicks, before installing replace- 
ment seals, using crocus cloth. 


(8) Inspect pitman shaft surface for roughness, pit- 
ting, scoring, rust, or nicks. Clean dirt, rust or corrosion 
from shaft seal surfaces using crocus cloth. Replace 
shaft if pitted or severely corroded. 


(9) Lubricate replacement seals and shaft surfaces 
with power steering fluid. 


(10) Apply single layer of thin tape to pitman shaft 
splines to avoid cutting seals. 


(11) Insert single lip seal in bore first; then insert 
backup washer (fig. 2L-10). 


I 


I 


HOUSING 


SINGLE LIP 
SEAL 


BACKUP 
WASHERS 


RETAINING 
RING \ 


. - ' 


DOUBLE LJP 
SEAL 
60188 


Fig. 2l-1 O Pitman Shatt Seals and Backup Wasllers 


(12) Seat single lip seal and washer using Snap Ring 
Tool J-21553. Install seal and washer only far enough to 


provide clearance for remaining seal, backup washer, 
retaining ring, and for clearance between seals. Do not 


allow seal to bottom in housing bore. 


CAUTION: To ensure proper seal action, be sure to 
nllow enough space for clearance between the two seals. 


( 15) Install pitman arm on snaft and install replace- 
ment pitman arm nut and lockwasher. Tighten nut to 
185 foot-pou nds 1251 >I•m J torque. Stake nut in two 
places to retain it. 


( 16) Lower vehicle. 


( 171 Fill power steering pump reservoir w correct 
level with power steering fluid. 


(18) Start and idle engine for at least three minutes. 
Do not turn steering wheel during this time. 


(19) Turn steering wheel left and right and check for 


leaks .. .\.dd additional fluid as necessary. 


End Plug 0-Ring Seal Replacement 


CJ Models 


(1) Raise vehicle. 


(2) Rotate end plug retaining ring \fig. 2L-~l ) until 
one end of ring is positioned over hole in side of housing. 


(3) Remove retaining ring by inserting punch 


through hole in housing and unseating ring. 


(4) Remove end plug by turning steering wheel 


slowly to left until rack piston forces end plug out of 


housing. 


(5) Turn steering wheel back to center position. 


CAUTION: Do not turn the steering wheel any farther 


than necessan; or the ball bearings in the rack piston 
may fall out of the rack piston bearing circuit and drop 


into the piston chamber. 


(6) Remove and discard end plug 0-ring seal. 


~ 
(7) Lubricate replacement seal with power steering 


fluid and install seal on end plug. 


· 
!8) Install assembled end plug and seal in housing . 


-· (9) Install retaining ring. 


(10) Lower vehicle. 


(11) Check and correct power steering fluid level as 
necessary. 


Cherokee-Wagoneer-Truck Models 


On Cherokee, W agoneer and Truck models. the posi- 


tion of the steering gear prevents on-vehicle replace- 
ment of the end plug 0-ring seal (fig. 2L-11). It is 
necessary to remove the gear to perform seal 
replacement. 


STEERING GEAR REMOVAL 


(1) Disconnect pressure and return hoses at gear. 


Keep hoses raised to avoid excessive fluid loss and cap 


(13) Install double lip seal and backup washer in 
hoses to prevent dirt entry. 


housing bore using tool J-21553. Install seal only far 
(2) On Cherokee. Wagoneer and Truck mode!s, re- 
enough into bore .~ow- clearance for retaifling-ri-ng-;-- 
mcfve·ctampooltana nut attaching flexible coupiing to 


(14) Install · retaining . ring--using:: Snap Ring Toqf-_::: . steeririggear: stub shaft and disengage coupiir.g from 
J-424£:.·Be-sure. riniis·:futti· seat~d:-:. ,_. - 
-. .. _ · · ~ stuo snift. - · 
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OIL SEAL 
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Ag. 2l-11 
Power Steering Gear Assembly 


~ 


(3) On CJ models, remove clamp bolt and nut at- 


taching intermediate shaft coupling to steering -gear- 


stub shaft and disconnect intermediate shaft: 


(4) Paint alignment marks on pitman shaft and pit- 
man arm for assembly reference. 


(5) Remove and discard pitman arm nut and 


lockwasher. 
1 6) Remove pitman arm using tool J-6632 (fig. 21- 


9). 


1 7) On Cherokee, W agoneer and Truck models, re- 


mo\·e steering gear-to-frame mounting bolts and remove 


gear. 


(8) On CJ models. remove gear as follows: 


( a J Raise left side of vehicle slightly to relieve 


tension on left front spring and place support stand 


under frame. 


1b1 Remove three lower steering gear mounting 


bracket-to-frame bolts. 


1 c I Remove two upper steering gear mounting 


bracket-to-crossmember bolts and remove steering gear 
and mounting brackets as assembly. 


--(d) Remove mounting bracket-to-gearattadring 


bolts and rerriove--upper and lower mot.inting~ brackets 
from steering gear: 


STEERING GEAR INSTALLATION 
. . ... 


'.'l"OTE: Proper retention of the steering gear is impor- 


t1rnt. Some of the folloiuing procedural steps in gear 


installation require the application of Loctite or equiva- 


le1it material to attaching bolt threads. Wherever in- 


1licateri. use .Jeep Adhesive Sealant or Loctite 271 


A rihe~ i1_~e/Sealant. or equi·mlent. When applying this 


•11riterirtl, clean all bolt threads thoroughly to remove 


·iirt •wri r;ren.se and n.:ppl1; ·he material liberally to the 


7o!t th reads no more than five minutes before 


I 11 st n. ll ation. 


1 1) On Cherokee, W agoneer and Truck models, in- 


s tail gear as follows: 


la) Align and install flexible coupling on steer- 


;ng gear stub shaft and install clamp bolt. Tighten clamp 


~oi t to 30 foot-pounds (.-U :\•m) torque. 


rb1 A.pply Loctite or equivalent material to 


steering gear-to-frame mounting bolts. 


(c) Position steering gear on frame and install 
gear· mounting bolts. Tighten mounting bolts to 70 foot- 


pounds (95 N •m) torque. 
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12) On CJ models. install gear ;is follows: 
(al .-\ppl:: Loctite or equivalent material to all 
steering gear mounting bracket attachin!?: bolts. 


· {bl Position upper and lower mounting brackets 


on steering gear and install bracket attaching bolts. 
Tighten bolts to 70 foot-pounds (95 ~·ml torque. 


(CJ • ..\.pply Loctite or equivaient material to 


steering gear mounting bracket-to-frame and cross- 
member attaching bolts. 


(d) Align and connect intermediate shaft cou- 
pling to steering gear stub shaft. 


(e) Position 
assembled 
steering gear and 


mounting brackets on frame and crossmember and in- 


stall attaching bolts. Tighten all attaching bolts to 55 
foot-pounds (75 N•m) torque. 
(f) Remove support stands and lower vehicle. 


(gJ Install intermediate shaft coupling-to-steer- 


ing gear stub shaft clamp bolt and nut. Tighten nut to 45 


foot-pounds ( 61 ~•m l torque. 
(3) On all models, align and install pitman arm on 
pitman shaft using reference marks made during 


removal. 


(4) Install replacement pitman shaft lockwasher 


and nut. Tighten nut to 185 foot-pounds (251 N•m) 


torque and stake nut in two places to retain it. 
(5) Connect pressure and return hoses to steering 
gear. Tighten hose fittings to 25 foot-pounds (34 N•m) · 


torque. 
(6) Check and adjust fluid level as necessary. Refer 


to Fluid Level and Initial Operation. 


STEERING GEAR DISASSEMBLY 


NOTE: In most cases. complete disassemaly~~-,.,u;,~ .~ 


/Hiwer steeri,ng ,qear will not be necessary. Only those 


subassemblies that have malfunctioned should be dis- 
assembled. In addition, steering gear repair operations 
must always be performed on a clean work bench. 
Clennliness is very important. The work bench, tools, 


rind steering gear cornponent parts m~ist be kept clean at 


11/l times to avmd problems after assembly. Clean the 
oear exterior thor01-lqhl!J with solvent before dis- 


1Lssem bl!J. Refer to figure :lL-11 for parts nomenclature 


rwri rlisassemblu/ assembly sequence during service 
n pe rations. 


---. 
(" ... 
~ ~ 
.. ....... _ 
;--._,,_ .. 
~=~ - ·""!'.__,- 
:·. 
. . . 


J~ - 
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Fig. ZL-12 
Mounting Steering Gaar in Vise 


"" 
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Fig. ZL-13 
End Plug Retaining Ring Removal 


(1) Drain fluid from gear. 
(5) Remove end plug. Install 12-point deep socket 


(2) Cap all openings in gear and clean gear exterior 
and ratchet handle on stub shaft and slowly rotate shaft 


thoroughly. 
counterclockwise untii rack piston forces end plug out of 


(3) Mount steering gear in vise so pitman shaft 
housing. 


points downward. Clamp unmachined housing boss por- 
CAUTION: Do not rotate the stuo shaft any farther 


tion of gear in vise only (fig. 21-12). 
tlznn necessary or the ball bearings will drop out of the 


(4) Rotate end plug retaining ring until o~i: en~_9.f __ cack [!j.c;ton cirC'l!its:-.1'.b:..~1,_ses t.he_rack...piston and 


ri~giSaTI~ned ~h}iole ii::t side of h~u~1~!!l@-seat ring ~_ 
pih?W!f4_§-,ha.{!.;J!~~Q!'.Jf!.§.0 . to dic;engage pre1Hm~ng re- 


usmg punc!rlnser'ted thmugh. hole m housmg ano-'fe:". 
mr~~}J. disenqag.ement:.slrmild occur. rem01:e t.'ie '.nde 


n10ve- -ring· usiii~rscrewdrTver-(f1i. 2L-i3). _--:: , 
· . · · -- cnverand pitman shaft ani reengage the teeth. 
,,... 


- 
• .:--1 


(6) Remove and discard 0-ring seal from housing 
end plug. 


(7) Turn stub shaft 112 turn clockwise. 


(8) Unseat rack piston end plug by tapping it with 
plastic mallet. 


(9) Remove rack piston end plug. 


CAUTION: Do not attempt to remove the rack piston 
end plug until it has been unseated as the plug could 


break. 


(10) Remove and discard pitman shaft adjuster 
screw locknut. Use Allen wrench to prevent adjuster 


screw from turning when removing locknut (fig. 21-14). 


NOTE: The locknut has left-hand threads. 


2L-14 
Adjuster Screw Locknut Removal/Installation 


(11) Remove side cover bolts and lockwashers. 


(12) Remove side cover. Unthread cover from ad- 
juster screw by turning screw clockwise. 


(13) Rotate stub shaft until pitman shaft sector teeth 
are centered in housing. 


( 14) Remove pitman shaft from housing by tapping 


threaded end of shaft with plastic mallet. 


'.:'l'OTE: Do not remove or disassemble any oj the '[Jit- 
11an shaf t component parts. The shaft and component 


. ;arts are serviced as an assembly only. 


,.. · ,.Ji,Sf Removecfack piston from housrng-as fol!,9ws: 


- 
. _(a) .Insert Arbor Tool' J-7539-Dl ·ar· J.::zr552 into 


rack piston untir''tool contacts end of wormshaft. • 
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'i bl Hold arbor tooi tit;htly a~a inst wormshaft 


and turn scu b shait cuunrerclot:kwise ro r'ort:e rack pis- 


ton on to arbor tool. 


rel Remo\·e rack ;iiston and arbor mo! as assem- 


bl~· 1 fi!!. 2L-15 l. 


ARBOR TOOL 


J-21552 \ 


I 


Fig. 2L-15 
Rack Piston Removal/Installation 


80019 


(16) Remove adjuster plug locknut using brass drift 


and hammer. 


(i7) Remove adjuster plug using Spanner Tool J-7624 


(fig. 21-16). 


Fig. ZL-16 
Adjuster Plug Removal 


(18) Remove valve body from housing. Grasp stub 
shaft and pull outward to remove. 


(19) Remove .wormshaft lower thrust bearing and 


bearing races from housing if not removed previously. 
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STEERING GEAR SUBASSEMBLY OVERHAUL 


Gear Housing 


Disassembly 


(ll Remove pitman shaft seal retaining ring using 
Snap Ring P liers J-4245. 
(2) Remove steel washer (fig. 2L-l 7). 


CZ'D-------RETAINING RING 
~----STEEL 
WASHER 


@--_OIL SEAL (OOUBLE·LIP) 


--~~~sTEELWASHER 


~---- 
~ 
01 L SEAL (SINGLE LIP) 


Fig. 2l-17 
Pitman Shaft Bearing and Seals 


(3) Remove backup washer and dou_ble lip seal 


(fig.21-17). Use screwdriver to pry seal out of bore. 
Discard seal. 


( 4) Remove backup washer and single lip seal (fig. 
ZL-17). Use sc!"ewdriver to pry seal out of bore. Discard 


sea l. Do not damage seal bore when removing washers 
and seals. 


( 5) Remove and discard pitman shaft needle bear- 


ing using Tools .J-8092 and J-21551 (fig. 2L-18). 


NOTE: When removing the bearing, drive the bearing 
ont the end of the pitman shaft bore. Do not attempt to 
drive the bean ng out through the housing. 


Cleaning and Inspection 


Clean all components thoroughly ~~th solvent and dry 


usini_ compressed air or lint--free pa_g,~ _t&>yels or shop 


---cloths . .:_ -.... 
!'· 
_ ..... 
--~ 


Fig. Zl-18 
Pitman Shatt Bearing Removal/lnstallatlon 


fnspect the housing bore. Replace the housing if se- 


verely worn, scored. or pitted. However, slight scratches 


or minor corrosion can be removed using crocus cloth. 
Inspect the pressure and return port hose connector 
seats, if equipped, and check the poppet check valve in 


the pressure port. Replace the seats if cracked, loose, 
cocked, worn, or scored. Replace the check valve if 


scored. chipped. cracked. or distorted. If seat or valve 


replacement is necessary, refer to Hose Connector Seat 


and Check Valve Replacement. 
Inspect the nousing baii pmg (fig. 21-19). Reseat the 


ball if fluid leaked past the ball before disassembly. Seat 


the ball using a blunt punch. Spray the ball area with 
Loctite Solvent 7559, or equivalent, and dry the area 


with compressed air. Cover the ball area and ball with 


Loctite Sealant 290 .. .\llow the sealant to cure for ap- 


proximately two hours before installing or assembling 


the gear. 


Inspect all retaining ring, bearing, and seal surfaces 


in the housing. Replace the housing if any surface is 


worn or damaged. 


Hose Connector Seat and Chee!< Valve Replacement 
CAUTION: Some 
-~tee11 nq gear units have metric 


th rend .fittinqs anri hose fihngs which use 0 -nng seals 


l11stend nf connectorseats tfg. :!L- i. View B J. 


CAUTION: If the gear ha.5 connector seats. do not at- 


tempt connector seat or check ualve replacement unless 
th e .r;ear has been re-moved and disassembled. Connector 


sent a:placement will generate metal chips and shavings 


l!•hich r;.an enter the gear rmd cause a malfunction after 


r1sse>nrtJl11. 
-· 
- 
· 
· 
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BALL PLUG 


42105 


Fig. ZL-19 
Housing Ball Plug Location 


(1) Pack seats and pressure ports with petroleum 


jelly to prevent chips from lodging in ports. 


(2) Thread connector seats to depth of 2-3 threads 


(only) using 5/ 16-18 tap (fig. 21-20). 


Fig. ZL-20 
Threading Hose Connector Seats 
[Steering Gear With Non-Metric Fittings Only I 


CAUTION: Dn not thread the vressure port .~ea t any 


more th1tn 2-.'J threads deep or the taµ may contact the 


. c7lecl~ imlve' arid i[dm-aqe i t: ·-;; r ~• .. - 
,. 
. 


• • 
. 
. .. 
. 
.... _... 
•• !; 
,.. 


(3) Assemble 5/ 16-18 ·5olt, nut and flat washer and 


thread bolt into connector seat (fig. 21-21). 
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- 


S/ 16·18 
BOLT 


5/16-1 8 
NUT 


Fig. ZL-21 
Hose Connector Seat Removal 
!Steering Gears With Hon-Metric Rttlngs Only) 
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(4 ) Place wrench on bolt to prevent it from turning 


and tighten nut against housing to remove seat. 


15) Remove check valve and spring from pressure 


port and discard both parts, they are not reuseable. 


(6) Clean housing thoroughly to remove metal chips 
and shavings, dirt, and petroleum jelly. 
(7) Install replacement check valve spring in pres- 


sure port. Be sure spring is seated in pressure port 


counterbore and large end of spring faces downward. 


(8) Install replacement check valve over spring so 


valve tangs face downward. Be sure valve is centered on 


small end of spring. 


(9l Cb.at replacement pressure port connector seat 


with petrol~m 
,j~p y and p9sition seat on top of check 


valve. ·· 
~ .. , . -· · 


(10) Insert replacement return port connector seat in 
port. 


(11) Install both seats using Tool J-6217 (fig. 21-22). 


(12) Inspect check valve operation by lightly pressing 


valve downward with pencil. Valve should reseat itself 


when pencil pressure is released. 


113) Clean housing with solvent to remove any re- 


rnainin!?: chips and petroleum jelly. 


Assembly 


(1) Lubricate housing bores and all replacement 


bearings and seals with power steering fluid. 


(2) Install pitman shaft needle bearing using Tools 


.J-8092 and J-21553 (fig. 2L-18). Install bearing until ap- 


proximately 1132 inch !0.79 mml below shoulder in 


housing bore. 


! 3) Install single lip seal and backup washer (fig. 


21-17). Seat washer and seal using tool J-21553. Install 


seal and washer only far enough to provide clearance for 
next seal and washer, steel washer and retaining ring, 
and to provide small clearance between seals. 
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Ag. 2l-22 
Hose Connector Seat Installation 
I Steering Gears With Non-Metric AHlngs Only I 


' - 
.~ · ......... 


CAUTION: Do not bottom the seal against the housing 


cnun terbo re. 


(4) Install double lip seal and backup washer using 


tool J-21553. Install seal and washer only far enough to 


allow clearance for steel washer and retaining ring. 


CAUTION: To ensi1re proper seal action. do not allow 


the :>eaLs tn contact one another. Be sure there is clear- 


rmce he tween them. 


(5) Instail steel washer. 


(6) Install retaining ring using Snap Ring Pliers J- 
-!245. Be sure ring is seated completely in housing ring 


groove. 


Adjuster Plug 


Disassembly 


_ 
. --,.-...(.J..)_R.emo.ve.._thrust.,-beaFiflg retainer-using- screw- 


'·"' 
_driver (fig __ 2k23.)._J)isca.r-O .retainer. -Do not· damage 


:: __ .. ne~le.-Oear ing .9ore-whenremovmg retainer .--:~ 


A9. 2L·23 Thrust Baring Retainer Removal 


NEEDLE 
BEARING 


ADJUSTER 
PLUG 


UPPER 
THRUST 
BEARING 


SPACER 


SMALL 
THRUST 
WASHER 
RETAINER 
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Ag. 2L·24 
Adjuster Plug Components 


(2) Remove thrust bearing spacer, thrust bearing, 
and thrust bearing races (fig. 21-24). 


(3) Remove and discard adjuster plug 0-ring seal. 


( 4) Remove stub shaft seal retainer ring and re- 
move and discard stub shaft dust seal. Use screwdriver 


to pry retainer and seal out of adjuster plug. 


(5) Remove needle bearings using tool J-6221 (fig. 
21-25). Discard bearings after removal. 


Cleaning and lnspectlon _ T_,. 


· Cl!;!_an the adj:u5ter components with solvent and d..ry 


them using compressed air. 
. 
- 


Fig. 2L-Z5 
Adjuster Plug Needle Bearing Removal/lnstallatlon 


Inspect the adjuster plug bearing and seal surfaces for 


pittinl!. nicks. or scoring and inspect the plug threads for 


damage. Inspect the washers. spacer, and retainer for 


'.is tortion. and wear. Replace any component that exhib- 


;ts any of these conditions. 


Assembly 


1 l ) Lubricate dust seal and 0-ring with petroleum 
je-lly. Lubr.icate.J.il.other..,GA.mponen.ts 'Yj.th.. power §teei:: 


l·n.!l f'lu1·d. 
· · 
· 
· 
.-. 
. 
· ..... :rcq ·-""' ·· ";µ~ -. . ........ ~ 


(2) Position needle bearing on Tool'J-6221 so bear- 


ing manufacturers identification ·n.um5er'is facing tool. 
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i:ll Instail bearing in ::idj uster plug until bearing is 
flush with hottom surface of stub shaft seal coumerbore 


I fi(!. 2L-251. 


(4! [nsrall stu b shaft seal in adjuster plug using 
Tool J-21554 (fig. 2L-26l. Install seal deep enough to 


provide clearance for dust seal and retaining ring. 


Fig. 2L-Z6 
Stub Shatt Seal Installation 


15) [nstall dust seal in adjuster plug. Rubber face of 
seal must face away from plug (outward). 


(6) Install retaining ring using Snap Ring Pliers J- 
4245. 


i 7) Install 0-ring in adjuster plug ring groove. 


(8) Install large thrust washer. upper thrust bear- 


in(!. small thrust washer, and spacer in adjuster plug. 


19) Install retainer. Use brass driit to press retainer 


into plug. 


:'.'TOTE: The rad£nl location of the spacer notches are 


11ot irnportant. Ho1ve1:er. do not darnage the notches 
rf 11 rin(J retm:ner installation. 
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Valve Body 


CAUTION: The valve body ltssembly is a precision 


1mit with ,.;elect fit components that are hydraulically 
nrntcheri mid balanced during manufacture. Service re- 


/l<Lirs to the valve are uncommon with the possible ex- 


ception of the spool valve damper 0-ring. Do not 
riisassem ble the valve body unless absolutely necessary 
ns improper disassembly could result in damage. If the 


spool valve damper 0-ring requires replacement, re- 
move the valve, replace the 0-ring, and reinstall the 


valve immediately. If either the spool valve or valve 
bod?J require replacement, rep/,ace the entire valve body 


11,s an assembly only. Do not attempt to interchange 
parts. If valve body disassembly is absolutely necessary, 
proceed as outlined in the f ollo·wing steps. 


Disassembly 


(1) Remove and discard stub shaft cap 0-ring (fig. 
21-27). 


TEFLON RINGS (3) 


0-RINGS (31 
INSTALLED UNDER 


TEFCON RINGS 
VALVE 


""c __ _,.....,.._ _ 
sqov 


! -....-.... ,,,. ........... - ·~ -·· 
.. 
- 
---· 


STUB 
SHAFT 


Fig. 2t-27 
Valve Body Components 
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(2) Hold valve body assembly in both hands with 


stub shaft pointing downward. Tap end of stub shaft 


lightly against wood block until shaft cap is free of valve 
body (fig. 21-28). 


(3l Pull stub shaft outward until shaft cap clears 


valve body by approximately 1/ 4 inch (6 mm). 


~--STUB --........___ 


SHAFT 
VALVE 


BODY 


WOOD 
BLOCK 


I 


~ 


CAP 


/ 


Ag. 2t-28 
Separating Stub Shatt and Valve Body 


·"'. '•.'::;t',-,.--~-·-~ . -·,-:--;.·:. 


~S.:i-- 


LOCATING 
HOLE 


Ag. Zt-29 
Valve Body and Spool Valve Dlmsambly 
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(5) Remove spool valve from valve body using a 
CAUTION: Do not pull the stub shaft out of the valve 
push and turn motion. If spool valve becomes cocked, 
body any farther than 1/ 4 inch (6 mm) or the spool valve 
carefully realign valve and try removal again. Do not 
may become cocked in the valve body. 


~orce sp~_<?l valv~ ?Ut. 
_ _______ ·---... - 
- 
·-· (41-Press' spt>ol-valve-locating pi11 inward-anctcare-- 
(6) Remove and discard spool valve dampet..O~ring. 


£uJly, remove-stu-b-shaftfrom val\r!'! body-and-strorlt.'t'.1il'Yf" -_ .:.'.. (7)- Cut and remove valve body seal rings and 


'(fig:.2L-?9f-:.:::::,=- ~ ~ .. -:;,·:- __ --~~~::-~_..,~ ;_-;:-::;:~;;-.~ -:;::,...- ·backup o~tings~(fig. 21-27). Discard all rings. 
- 


Cleaning and Inspection 


Wash the vah·e bod~· components in clean solvent and 


blow out ail fluid passages using filtered. compressed 


ff the torsion bar is broken or loose, or if the torsion 


seal leaked prior to disassembly, replace the entire valve 


body as an assembly. 


If the spool valve locating pin is broken or the valve 


body is cracked. worn, or broken. replace the entire 


valve body as an assembly. 


NOTE: Tiny flat spots on f?ither side of the spool valve 


locating P'in are normal. 


A slightly polished appearance is normal for all valve 


body assembly surfaces. However, if there are scores, 


nicks, or burrs on the valve body and stub shaft surfaces 


that cannot be cleaned up with crocus cloth. replace the 


entire valve body as an assembly. 


Inspect the valve body-to-wormshaft locating notch in 
the valve body skirt (fig. 2L-30). Replace the entire valve 
body as an assembly if this notch is damaged or exces- 


sively worn. 


VALVE BODY TO 
WORM LOCATING 
NOTCH 
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Fig. 2L-30 
Valve Body 


Inspect the spool vah·e-to-vah·e body fit. Lubricate 


the spool \•alve with power steering fluid and insert it 


into the valve body. Replace rhe entire valve body as an 
assembly if the spool vaive is a loose fit. binds or sticks. 


or does not ror:ite freely within che vaive body. 


· · Assembly 
• 


' - , ;.• . . 


(1) Lubricate all valve body components with power 


steering fluid. 
· - 
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121 Inscall replacement backup 0-rings in seal ring 
)!roo\·es. 


1:3i Install replacement seal rings over backup 0- 


rinl!s I fig. 2L-:31). Take care to avoid damaging seal rings 


during installation. 


0-RING ANO 
SEAL RINGS 


80020 


Fig. 2L-31 
Valve Body Seal Ring Installation 


NOTE: The teflon seal rings may appear to be distorted 


afier installation. However, the heat generated by 
pow.er steering fluid during normal operation will 


8trcrighten-them. 
· 


( 4) Lubricate replacement spool valve damper 0- 
ring with petroleum jelly and install 0-ring on spool 


valve. 


(5) Insert spool valve in valve body. Do not attempt 


to force spool valve into place. 


(6) Push spool valve through valve body until spool 


rnlve loca~ing pin hole is visible at opposite end of valve 


body and spool valve is flush with notched end of valve 
body. 


(7) Install stub shaft in spool valve and valve body. 
Be sure stub shaft locating pin is aligned with spool 


valve locating hole (fig. 2L-29l. 


(8) • .\.lign notch in stub shaft cap with stub shaft 


locating pin in valve body and press stub shaft and spool 


valve into valve body (fig. 21-32). 


CAUTION: Bej(Jre installing the rissembied 1Jal?:e body 


i11 he oenr hmising. be sure the mh:e body stub shaft 
loccitinq pin ~c; fully engaged in the stub shaft cap notch . 


(9) Lubricate stub shaft cap 0-ring with power 


steering fluid and install 0-ring in valve body. 
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NOTCH MUST INDEX WITH 
PIN IN VALVE BODY 


~ 


Fig. 2L-32 
Stub Shaft Installation 


\ 


I 
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CAUTION: Do not allow the stub shaft to disengage 
from the valve body pin. If disengagement occurs, the 


spool valve will extend too far into the valve body, allow 


the damper 0-ring to expand into the valve body grooves 
and prevent valve withdrawal If disengagement occurs, 
attempt to remove the valve using a pull and turn mo- 


tion. If this fails, proceed as follows: First be sure the 
sp_qof:... ?!!live i~ fr.e_e j.Q rotate, then p/,ac~he..valv.e body, on 
a fla{ surface with the notched end of the. valve. .body 


Rg. 2L-33 
Pitman Shaft Inspection 


Inspect the pitman shaft nut threads and master 


spline for damage (fig. 21-33). If either of these surfaces 
are damaged, replace the shaft. 


facing upward .. Tap: the spootvalve U!ith a 1£Q6d..1-~Jlacit..eiston. and Wormshait 


tic rod until the aamper 0-ring is cut and remove the 


valve. Replace the damper 0-ring and reassemble the 
valve body. Be sure all pieces of the cut 0-ring are 
removed before assembly. 


Pitman Shaft and Side Cover 


Cleaning and Inspection 


Clean the shaft and cover with solvent and wipe them 


dry with lint free cloths. 
Inspect the side cover bearing and mating surfaces for 


wear. distortion, scoring, or distortion. Replace the 


Disassembly 


(1) Remove wormshaft, lower thrust bearing, and 


bearing races from rack piston. 


(2) Cut and remove seal ring and backup 0-ring 


from rack piston. Discard seal ring and 0-ring. 


(3) Remove ball return guide clamp attaching 


screws and remove return guide clamp. 


(4) Place rack piston on clean cloth and remove two- 


piece ball return guide, arbor tool, and ball bearings. 


Cleaning and Inspection 


cover if it exhibits any of these conditions. 
Clean all components with solvent and dry them using 


Inspect the pitman shaft bearing and seal surfaces 
filtered compressed air. 


and sector teeth for cracks. wear, pitting, or scoring (fig. 
Inspect the wormshaft for wear, scoring, pitting, dis- 


21-33). Inspect the adjuster screw for looseness, dam- 
tortion, nicked threads, or cracks. Replace the worm- 
aged threads, or distortion. Replace the pitman shaft if 
shaft if it exhibits any of these conditions. Inspect the 


any, .oLthes~iti-Om.-are-noted. However, Hght ·scor--- · rack' ·pjsto?rfor ~orett, .. pitted, or· mclCed. ball' bearfng 


ing, corrosion,,.ar.-scratches on the shaft sur.faees-~may be- ·-:-:-grt?.oyes. Replace tlie~ worrrlshair'and· rack piston as an 
rern<?ved T1sing.ercic!-JS clot~. -· · . -- :-_ _ .: ...• .,,.:=::- ;.~~:;,;_. assembly 'if either· part is-damaged:· . 


[nspect the exterior surface of the rack piston for 


"·ear or scoring and be sure the seal ring s_eat is clean 


:rnd free from burrs. 
[nspect the rack piston teeth for chips, cracks, dents, 


or scoring. If either the wormshaft or rack piston are 


damaged. replace both parts as a matched set only. 


Inspect each of the ball bearings for dents, nicks, 


excessive wear, flaking, or flat spots and replace as 
necessary. Inspect the ball return guides. Be sure the 


guide ends, where the bearings enter and leave the 
guides, are free of burrs or distortion. 


Inspect the lower thrust bearing and bearing races for 


wear or scoring. Replace any parts that are damaged or 
worn. 


Assembly 


(1) Lubricate all components with power steering 
fluid. 


(2) Install backup 0-ring in rack piston seal ring 


groove. 


(3) Install seal ring over backup 0-ring (fig. 21-34). 


NOTE: The seal ring may appear slightly loose after 


instaLlation. however, this is normal. The seal ring will 


tighten when exposed to system fluid at operating 


temperature. 


- ~- ~··- 
..,~..: 
-"' 
--- 
-- 
--· ··-· 


Fig·. Zl-34 
Rack Piston Seal Ring lnstall~on .... 


POWER STEERING GEAR A:m PUMP 
2L-31 


1-l) [nstall wormshaft in rack piston. 
(5l .-\.lign ball return guide holes with wormshaft 
grooves. 


I 6) .-\.lternately install 18 ball bearings in rack pis- 


ton bearing circuit hole adjacent to seal ring \fig. 21-35). 


Install silver ball bearing followed by black ball bearing 
until 18 bearings have been installed. Rotate wormshait 
slowly in counterclockwise direction when installing 


bearings and press each bearing downward to make 
room for following bearing. 


INSTALL BALL BEARINGS 
WHILE ROTATING WORM SHAFT 
COUNTERCLOCKWISE 


.:..,.. , 


RETURN . 


GUIDE 
• 


RETURN 
~GUIDE 
_. 
CLAMP 
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Fig. Zt-35 Rack Piston Ball Bearing Installation 


NOTE: The worms haft unll back 01.tt of the rack piston 


· when rotated during bea'Tj.ng installation. Do noi·-~ u 
the wrmnsha;t to back cmnpletely out of the rack Piswn. 


(7) Fill one ball return guide half with petroleum 


jelly and install six remaining ball bearings in guide (fig. 
21-35). Be sure bearings in guide are in sequence with 


bearings in rack piston and that total of 24 ball bearings 


are installed (18 in rack piston and 6 in return guide). 


(8) Assemble both ball return guide halves and in- 


sert guides in rack piston. Guides should fit looselv. 
(9) Position ball return guide ciamp over guid~s and 
install clamp attaching bolts and washers. Tighten bolts 
to 10 foot-pounds (14 N•m) torque. 


(10) Insert Arbor Tool J-21552 into rack piston until 


it contacts wormshaft. 


(11) Apply steady pressure against arbor tool to 
maintain contact with wormshaft and back wormshaft 


out of rack piston. 


NOTE: Do not allo10 the ctrbor tool and wonnsha1t to 
. .:;eparate during wormsha1t removal. The ball bearings 
could arop mtt of their ci.rcuits and fall inside tlie rack 


piston making another disassembly/assembly pro- 


cedure necessary. 
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t 12) Position assembled rack piston and arbor tool on 
end and support assembly on wood blocks until ready to 
install in housing (fig. 21-36). 


~ 


T. 
I 


; 
' 
I 
~ I 
i .. 


ARBOR 
TOOL 
/ 
J-21552 


- ..,.:,._·. Ag. 2L,36 
Arbor Tool Installed In Rack Piston 
-· - 


~ 
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NOTE: Do not allow the arbor tool to separate from the 
rack pi<; ton. 


STEERING GEAR ASSEMBLY AND ADJUSTMENT 


(1) Lubricate all components with power steering 
fluid. 


(2) Remount steering gear in vise (fig. 21-12). 
Clamp unmachined boss portion of housing in vise only. 
(3) Install wormshaft lower thrust bearing and 


bearing races on wormshaft. Installation sequence is: 
race-bearing-race (fig. 21-37). Coned sides of races 
must face rack piston when installed. 


(4) Install stub shaft cap 0-ring in valve body (if not 


installed previously). Be sure 0-ring is seated against 


edge of stub shaft cap. 


(5) Insert wormshaft into valve body. Rotate worm- 
SRaft..lffitil drive lugs engage in stub shaft cap rum- 


--· W-Ormshaft locating'pin engages in v_alve bodyno4!htfi'g-,-· 


- . 
2~::38±.- . 
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Ag. 2l-37 
Wonnshatt and Valve Body Assembly 
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Ag. 2l-38 
Valve Body-Warmsilft lnst1U1tlon 


(6) Install assembled valve body and wormshaft in 


housing. Be sure wormshait locating pin is still fully 


engaged in valve body notch before installing (fig. 21- 
38). 


CAUTION: Do not press against the stub shaft to in- 


.'itall the valve body and wormshaft. This coul.d cause the 
stub shaft to. disengage from the valve body allowing the 


spool valve 0-ring to slip into the valve body oil grooves. 


Perform installation by pressing directly on the valve 
body with the fingertips only (fig. 2L-.'J8). In addition. !Je 


sure the valve body is prO'perly seated before installing 


the adjuster plug. When the valve body is seated cor- 


rectly, the fluid return port in the gear .!!:_ousi'!l-g ·will be 
ftflly" visible(fig. 2L-39). !/the- port is not visible. the 


valve body.and wormshajt.riie-misaligned or the thrnst 


bearing and races are im:pr;j;e;.ty· installed. 
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STUB 
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' VALVE 
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Fig. 2L,39 
Seating Valve Body 
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(7) Place Seal Protector Tool J-6222 over end of stub 


shaft and install adjuster plug in housing (fig. 2L-40). 
Tighten adjuster plug to 20 foot-pounds (27 N•m) 


torque. 


Fig. 2L-40 
Adjuster Plug Installation 


-(8l Remove seal protector tool from stub shaft. 


(9) Install rack piston in housing. Be sure worm- 
snait remains engaged .. with stub shaft. Do not damage 


rack piston seal ring during installation. 
· 
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( lOJ . .\.lig-n wormshaft with rack piston and turn stub 


shaft clockwise to engage wormshaft in rack piston. 


.\'Iaintain :Heady pressure on arbor tool until wormshaft 


is fully engaged in rack piston. 


! 11 l Remove arbor tool when rack piston seal ring is 


inside housing. 


( 12) Rotate stub shaft until center tooth groove in 


rack piston is aligned with center of pitman shaft bore. 


(13) Install side cover gasket on side cover. Be sure 
gasket rubber seal is seated in cover groove. 


(14) Install side cover on pitman shaft. 


(15) Thread side cover onto pitman shaft adjuster 


screw until cover bottoms against shaft. 


(16) Install pitman shaft in housing and mesh center 


sector tooth of shaft with center tooth groove in rack 


piston. 


(17) Align side cover on housing and install cover 


attaching bolts. Tighten bolts to 45 foot-pounds (61 


N•m ) torque. Be sure cover gasket is properly seated 
before installing cover bolts. 


( 18) Thread adjuster screw locknut half-way onto 


pitman shaft adjuster screw. Use hex wrench to prevent 


adjuster screw from turning while installing locknut. 


NOTE: The locknut has left-hand threads. 


(19) Install end plug in rack piston and tighten plug 


to 75 foot-pounds (102 N•m) torque. 


(20) Lubricate housing end plug 0-ring with petro- 


leum jelly. 


(21) Install housing· end plug and seat plug against 


0-ring. If necessary, tap end plug lightly with plastic 


mallet to seat it. Do _ not displace 0-ring during 


installation. 
(22) Install housing end plug retainer ring. Position 


ring end gap one inch (25.4 mm) away from hole in side 


of housing. Tap end plug lightly to be sure _plug and 


retainer ring are seated . . 


(23) Adjust wormshaft bearing preload and pitman 


shaft overcenter drag torque as outlined in Steering 


Gear Adjustment. 
- 


Steering Gear Adjustment 


The steering gear requires two adjustments which 


are: wormshaft bearing pre load and pitman shaft over 


center drag torque. 
W ormshaf t bearing preload is controlled by the 


amount of compression force exerted on the conical 


wormshaft thrust bearing races by the adjuster plug. 
Pitman shaft overcenter drag torque is controlled by 


the pitman shaft adjuster screw which determines the 


clearance between the rack piston and pitman shaft 


sector teeth. 


CAUTION: The follouring adjustment procedures 


must be performed exactly as described and in the se- 
quence outlined. Failure to do so can result in damage to 
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t J1 e uear iu ter1111l components a11d poor steering re- 


''fio1rne. Alu.•ays adjust worms haft bearing preload first; 


then 1 1 ~·ju st pitman shaft overcenter drag torque last. 


Wormshaft Bearing Preload 


(1) Seat adjuster plug in housing using Spanner 
Wrench J-7624 (fig. 21-16). Approximately 20 foot- 
pounds (27 N•m) torque is required to seat plug. 


(2) Place index mark on gear housing in line with 
one of the holes in adjuster plug (fig. 21-41). 


(3) Measure back (counterclockwise) 1/2 inch (13 


mm) from first index mark and remark housing (fig. 21- 
42). 


·Fig-:-2l-41 
Marking Housing 


14) Turn adjuster plug countercfockwise and align 
adjuster plug hole with second mark made on housing. 


( 5) Install adjuster plug locknut. Place spanner 
wrench on adjuster plug to prevent it from turning and 
tighten locknut to 85 foot-pounds (115 ~·m l torque us- 


ing tool J-25194. Do not allow the adjuster plug to turn 


while tightening locknut. 
(6) Turn stub shaft clockwise to stop, then turn stub 


shaft back one-quarter turn. 


(7) Assemble torque wrench with maximum capac- 


ity of 50 inch-pounds (6 N•m) and 12-point deep socket 
and install wrench on splined end of stub shaft (fig. 21- 
43). 
(8) Measure torque required to turn stub shaft. 
Take reading with beam of torque wrench at or near 
vertical position while turning stub shaft at an even rate 


(fig. 21-43}. 
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Fig. 2L-43 
Measurtng Wormshatt Bearing Praload 


(9) Record reading. Torque required to turn stub 
shaft should be. 4 to 10 inch-pounds (0.45 to 1.1 N•m) 
torque. 


NOTE: If the measured torque reading is above or be- 


low the specified limits, the adjuster plug may have 


turned when the locknut was tightened. or the gear may 
be incorrectly assembled, or the wormshajt thmst bear- 


ings and races may be defective. Repair as required and 


remeasure preload. 


Pitman ShattJlvsroantar Ora'" f 4n1ua ..... 


_ . (1) Loosen.:.iclj.Uster scre.w locknut. -Turn pitman- 


sfiaff ·adftister ~crew counterclockwise ~until· ~crew is 
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fully extended; then turn screw back one full turn in 
· 


clockwise direction. 
~ 


t2l Rotate stub shaft from stop-to-stop and count 
total number of turns. 


(3) Starting from either stop, turn stub shaft back 


1/2 total number of turns. This is gear center. 


NOTE: When the gear is centered, the flat on the stub 


slu~ft should face upward and be parallel with the side 


cover (fig. 2L-44). In addition, the master spline on the 


pitman shaft should be in line ·with the adjuster screw 


(fi.q. :2L-45). 


:7:'.:..."'; 
·:~·~:"...:.~r~, ··:"" ~~~ .r .. ~ 
.· ~.-·2" .~· . 


-- ::- 


Fig. 2L-44 
Stub Shaft Position with Gear Cantered 


(4) Install 50 inch-pound (6 N•m) torque wrench 


and deep socket on stub shaft and place wrench in verti- 
cal position to take reading (fig. 21-46). 


(5) Rotate torque wrench 45 degrees each side of 


center and record highest drag torque measured on or 
near center (fig. 21--!6). Record drag torque reading. 


(6) Adjust drag torque by turning pitman shaft ad- 


juster screw clockwise until desired drag torque is ob- 


tained. Adjust drag torque to following limits: 
On new gears, add 4 to 8 inch-pounds (0.45 to 0.90 N•m) 


torque to previously measured wormshaft bearing pre- 


!oad but do not exceed a combined total of 14 inch- 
pounds (2 N•m) drag torque. 
On used gears (400 or more miles), add -! to 5 inch- 


pounds 10.5 to 0.6 N•m) torque to previously measured 


wormshaf t bearing preload but do not exceed a com- 
bined total of 14 inch:pounds (2 r•fem) drag torque. 


(7} Tighten pitman shaft adjuster screw locknut af- 


ter adjusting overcenter drag torque:·-Tighten- locknut to 


Fig. 2l-45 
Pitman Shaft Master Spline Position with Gear Cantered 


CENTERLINE 
~-\ 
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Fig. 2l-46 
Measuring Pitman Shatt Overcanter Drag Torque 


20 foot-pounds (27 N•m) torque. Use hex wrench to 


prevent adjuster from turning while tightening adjuster 


screw (fig. 21-14). 


(8) Install steering gear and fill power steering 
pump reservoir with Jeep Power Steering Fluid, or 


equivalent. 
(9) Bleed air from power steering system. Refer to 
Fluid Level and Initial Operation in Power Steering 


... Pump section. 
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SPECIRCA TIO NS 


Power Steering Gear Specfflcatlona 


Type . .. . ... .. . 


Bearings 
Wormshaft Upper . 


Lower 
Pitman Shaft. 
Fluids .... 


. Recirculating Ball, worm and nut. 


.Needle Roller 


. Needle Roller 
.Needle Roller 
Use Jeep Power Steering Fluid or 
equivalent only. Do not use 
transmission fluid. 


Power Steering System Fluid CapacitV . . •..... .. . .. 1·1/4 pints 
(0.59 liters) 


Steering Gear Adjustment: 


Worm Bearing Preload . 
4 to 10 inch-pounds (0.45 to 1.13 N ·m ) 


rotating torque. Refer to 
Steering Gear Adjustment . 


Pitman Shaft Overcenter Drag Torque 


(New gear with less than 400 m iles service) .... 4 to 8 inch-pounds 


(0.45 to 0.90 N·m) in addition 


to worm bearing preload 
but not to exceed total o f 


14 inch-pounds (1 .5B N·ml 
(Used gear with over 400 miles service) 
.4 to 5 inch-pounos 


Steering Ratio 
CJ . .... . 
Cke·Wag· Trk . 


Valve Body ... 


(0.45 to 0.56 N·m l in additron 


to worm bearing preload bu r 


not to exceed total of 18 incn- 


pounds (2.03 N·ml 


17.5: 1 constant rat io 


. . .. . ..... 13/ 16: 1 variable ratio 


. Three-way, open center. rotary -type. 
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Torque Specfflcatlona 


..... - 
.. -· 


Ser.vice Set-To Torques should be used when assemblin~ components. Service ln·Use Recheck Torques should be used for checking a pre-torqued item. 


- 
· -..,( - 


USA (ft-lbs) 
Metric (N•ml 


Service 
Service 
SerYica 
In-Use 
SerYice 
Jn-Use 
Sat· To 
Recheck 
Sat-To 
Recheck 
Torque 
Torque 
Torque 
Torque 


Ad juster Plug Locknut . 
...... . 
85 
75-95 
115 
102-129 


Flexible Coupling-rn-Stubshait Cl amp Bolt (CJI .. 
45 
40-50 
61 
54-68 


Flexible Coup li ng-rn-St ubshait Clamp Bol t (Cke-Wag-T rk l 
30 
25-3 5 
4 1 
34.47 


G ~ar Mounting Bolts (Cke-Wag-Trkl 
70 
60-80 
95 
8 1-1 08 


Gear Mounting Bracket·to-F rame Bolts (CJI. 
55 
50-65 
75 
68-88 
Hose Fitti ngs 
30 
25-3 5 
4 1 
34-4 7 


lnt ermeoiate Shaft Clamp Bolt /Nut 
30 
25-35 
31 
34-47 
Mounting Bracket-to-Gear Bolts (CJ) . 
70 
60-80 
95 
81 -1 08 
Pitman A rm Nut .... . . . . . . . 
185 
170-21 0 
251 
230-285 
Pitman Shaft Adjuster Screw Locknut 
20 
18-22 
27 
24- 30 


Return Guide Clamp Bolt 
6 
4-10 " 
8 
5-14 
Rack-Piston End Plug. 
75 
72. 77 
102 
98-104 


Side Cover Bolts .. 
40 
30.45 
54 
4 1-61 


All torque values given in foot-pounds and newt on-meters with dry fits unless otherwise specified. 
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.... 
...... 
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IN-VEHICLE SERVICE 


Page 


Fluid Level and lnillal Operation 
2l-39 
ln-Vehlcle Service 
2l-37 
Pump Assembly 
2l-41 
Pump Disassembly 
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Pump Shaft Seal and Pump Pulley 


Removal 


(1) Loosen pump belt adjusting bolts, push pump 


toward engine, and remove pump belt. 


(2) Remove pump pulley using tool J-25034 (fig. 21- 


47). 


Fig. 2L-47 
Pump Pulley Removal 


(3) Remove shaft seal using tool J-8842. Or, if seal 


remover tool is not available, remove seal as follows: 


(a) Wrap length of 0.005-inch (0.12. mm) thick 


shimstock, approximately 2-112 inches (6.35 cm) long, 


around pump shaft. Work shimstock under and past 


shaft seal until shimstock bottoms in seal bore (fig. 21- 
-18). 


(b) Cut metal body of shaft seal using sharp 


chisel and pry seal out of pump body using screwdriver 


(fig. 21-48). Do not scratch or nick pump shaft or seal 


bore during seal removal. _ 
· ...,.-- 


(4) Remove any small nicks, scratches, or corrosion 


from pump shaft with crocus cloth. 
., .·· · 


Installation 


Pump Installation 
Pump Removal 
Specifications 


Rg. 2l-48 
Pump Sllatt Seal Removal 


Ag. 2l-49 
Pump Shatt Saal Installation 
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(1) Lubricate pump shaft and replacement seai 
with power steering fluid. 


(2) Install seal on pump shaft and insert seal into 


pump body seal bore. Be sure spring side of seal faces 
toward pump body. 
(3) Seat seal using tool J-7728 (fig. 21-49). 
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(4 ) Install pump pulley using Tool J-25033 (fig. 21- 


:)0). 


(5l Install pump belt and adjust belt tension. Refer 


to Belt Tension Adjustment. 


(til Fill pump reservoir with power steering fluid 


and bleed air from system. Ref er to Fluid Level and 
Initial Operation. 


fig. 2L-50 
Pump Pulley Installation 


Belt Tension Adjustment 


~ . 
:--r -- .... ~~--. ......... , 
CAuTION: The power steering pump on ·atrautomo.: ~ · 


bile.c; built for sale in California is driven by a Serpentine 


drive belt. The pump should not be moved in an attempt 


to adjust the belt. Refer to Chapter lC for belt adjust- 


ment instructions. 


Use Tension Gauge J-23600 to measure belt tension 


(fig. 21-52). When using the gauge, position it at the 


center of the longest belt span to check tension; If check- 


ing tension on a notched belt, be sure the gauge finger is 


seated in one of the notched grooves in the belt. 


(1) Loosen pump adjusting bracket bolts. 


(2) Pull back on adjuster bracket with a 1/2-inch 
drive breaker bar until belt is tight. Tighten adjusting 


bracket bolts. 
(3) Measure 
belt tension with Gauge J-23600 


(fig. 21-52). 


(4) Tighten or loosen pump belt until desired belt 


tension is obtained. Ref er to Specifications for belt ten- 
sion figures for various models. 


Ag. 2L-51 
Power Steering Pump Bait Drtva (C311fornl1 Only) 


Fig. 2L-52 
Checking Bait Tension 


Row Control Valve 


Removal 


· 
(5T Tfgfifen all - pump- mountmg ~nd·- adjustini, .. - 
(If PositioJ}J.&~~~nJW- engin-e: . ~ - - - _ 


br~cke.t ?ol~~f-'.}6-?? foot-~~~s 
. ('.!-f.N•mtitSE~~~r,;r:- 
. ~.J)~s<;o_~~!:·PI':_~~-e ~?u~ Cap ~e..tp· 


ad1ustmg belt tension. - ·· 
· 
- 
~ - · ._._" ~~~ 
11• • .....,., prevent dirt entry· and excessive fluid loss. 


NOTE: Some power steering -pump units may have a 
metric thread pressure port fitting. This fitting is de- 


siqned for use with a pressure hose that uses an 0-ring 


seal (fiq. 2L- i, View B). 


(3) Remove pump union fitting and 0-ring (fig. 21- 


53). Discard 0-ring. 


(4) Remove flow control valve and spring using 
pencil-type magnet. 


Installation 


(1) Lubricate replacement flow control valve and 
union fitting 0-ring with power steering fluid. 


(2) Insert hex-end of flow control valve in replace- 
ment valve spring. 


(3) Install assembled valve and spring in pump 
bore, spring-end first. 


(4) Install replacement 0-ring seal on pump union 
fitting and install fitting in pump. Tighten fitting to 35 
foot-pounds (47 N•m) torque. 


(5) If pump pressure hose has metric fitting that 
uses an 0-ring seal, check seal condition before con- 


necting hose to pump. Replace seal if damaged or worn. 


~ 
~ '\ .. 


MOUNTING 


STUD 
0-RING 


. ;"'!· ':~ . .f• •• ;. 
• 
• 
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(6) Connect pressure hose to pump. Tighten hose 
fitting to 35 foot-pounds (47 N•m) torque. 


(7) Fill pump reservoir with power steering fluid. 


(8) Start engine and check for leaks. Repair any 


leaks as necessary. 


(9) Bleed air from power steering system. Ref er to 
Fluid Level and Initial Operation. 


(10) Remove drain pan. 


FLUID LEVEL AND INITIAL OPERATION 


The power steering system must be purged of air 
whenever service procedures involving pump or gear 
disassembly or hose removal have been performed. Air 


must be removed from the system in order- to obtain 
normal steering action and response. When necessary, 


bleed the power steering system as follows: 


(1) Fill pump reservoir with power steering fluid. - 
(2) Operate engine until fluid reaches normal oper- 
ating temperature of 170°F (76°C). 


(3) Stop engine. 


(4) Check and correct pump reservoir fluid level as 
necessary. 


PUMP SHAFT 


MOUNTING. 


STUD 
O·RING 


MOUNTING STUD 
O·RING 


RESERVOIR 
O·RING 
A50398 
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(5) Turn wheels to full left turn position and add 


fluid to reservoir until at FULL COLD mar.k on dipstick. 


(6) Start and operate engine at fast idle speed. 


(7) Recheck reservoir fluid level and add fluid until 


at COLD mark on dipstick. 


(8) Bleed air from system by turning wheels from 


side to side without contacting steering stops in either 
direction. Maintain fluid level just above pump body. 


·Fluid with air in it will be full of bubbles and have light 
tan or tan-orange coloration. 


(9) Continue turning wheels side to side until all air 
has been bled from system. Air must be eliminated 
before normal steering action can be obtained. 
(10) When air has been purged from system, return 
wheels to straight-ahead position and operate engine for 
additional 2-3 minutes then stop engine. 


(11) Road test vehicle to check steering action and 
response. 


(12) Recheck fluid level. Level should be at HOT 
mark on dipstick after system has stabilized at normal 
operating temperature. Add fluid if necessary but do not 
overfill. 
. 


PUMP REMOVAL 


(1) Loosen pump adjusting bracket bolts and nuts 
and remove pump belt. Also remove air pump belt, if 
equipped. 


(2) Disconnect pressure and return hoses at pump. 
Cap hoses to prevent dirt entry. 


(3) On models with eight-cylinder engine, remove 
bolts attaching pump front mounting bracket to engine 
and.remove pump and bracket as ass,embly,.,,.. .. 


( 4) On models with six-cylinder 
-~ngine, remove 
pump mounting bolts and nuts and remove pump. 


(5) On models with eight-cylinder engine, if pump i~ 
to be disassembled, remove front mounting bracket 
from pump. 


PUMP INSTALLATION 


(1) On models with eight-cylinder engine, install 
front mounting bracket on pump. 


(2 ) On all models, position pump in mounting 
bracket on engine and install pump-to-bracket attaching 
bolts and nuts. 


(3) Fill pump reservoir with power steering fluid 
and turn pump pulley counterclockwise until bubbles no 


longer appear in fluid. 


(4) Install pump drive belt. Also install air pump 
drive belt. if equipped. 


(5) Adjust belt tension. Pull back on adjuster 
bracket with breaker bar until belt is tight. Tighten 
adjusting bracket bolts. 


- 
(6) -Clfeck and adjust belttension 'ff ~Sing Tension 


qaug~.:_ ;t..:2'3600- . ((ig. ··.2J,..iJ25.- Ref.er~.~·aiit TensiwI:- 


Ad)ustmTh. ' • - ~ · 
- ·-. 
.:Y:::.,_..... 
- - - 


( ';°) Ti!!hten all pump mountinf;{ boits to 30 foot- 


pounds t-11 N•m) torque. 


181 Fill pump reservoir and bleed air from power 


steerin!! 
s~·stem. Refer to Fluid Le,·el and Initial 


Operation. 


PUMP DISASSEMBLY 


(1) Remove reservoir filler cap and drain fluid from 
pump. 


i2l Reinstall filler cap and clean pump with solvent 
to remove exterior dirt. 


(3) Remove pump pulley using tool J-25034 (fig. 2L- 
47). 


CAUTION: Inspect the exposed swiace of the pump 


shaft. Remove all traces q( corrosion ryr nicks and 


.~cmtches with crocus cloth before disassembling the 


1n1111p. This will avoid damaqinq the pump bushing dur- 
- 


i11u rli.~assembly-wh'ich might necessitate replacement 
4 the entire pump body. 


(4) Mount pump in vise so pump shaft is pointing 
downward. Do not overtighten vise as pump body could 
be distorted. 


(5) Remove pump union fitting and 0-ring (fig. 2L- 
53l. Discard 0-ring. 
(6) Remove pump mounting studs. 


(7) Remove pump reservoir and reservoir 0-ring. 
Rock reservoir back and forth to unseat it. Discard 0- 
rmg. 


(8) Remove mounting stud 0-rings from counter.- 
bores in pump body (fig. 21-53). Discard 0-rings. 


(9) Remove end plate retaining ring. Unseat ring 


using punch inserted through 118-inch (3.17 mm) hole in 


pump body opposite flow control valve and remove ring 


using screwdriver (fig. 2L-54). 
. 


Ag. 2l-54"· End Plate Retatnil!IJ Ring Removal 


( 10) Remove end piate and spring (fig. 21-53). If 


plate sticks in pump body, tap plate lightly with plastic 
mallet to free it. 


(11) Remove flow control valve and valve spring 


fro m pump using pencil-type magnet. Or, remove pump 
from vise, invert pump, and allow valve and spring to 
slide out of pump bore. 


( 12) Remove pump shaft, thrust plate, rotor and 


vanes, pump ring, and pressure plate as assembly. 
Remount pump in vise so shaft bore faces downward 


and tap end of pump shaft with plastic mallet to remove 
assembly (fig. 21-55). 


Fig. 2L-55 
Pump Shaft Assembly Removal 


(13) Remove pump shaft snap ring and remove pres- 
sure plate, pump ring, rotor and vanes, and thrust plate 


from shaft. 


(14) Remove end plate 0-i-ings from pump body bore. 
Discard 0-rings .. 
(15) Remove pump shaft seal from pump shaft bore 


using tool J-8842. 
· 
· 


Cleaning and Inspection 


Clean all parts in solvent and dry them using filtered 


compressed air: 
·· 


Inspect the flow' control valve and valve bore for pit- 


ting, scoring, or wear "and inspeet the valve ·spring for 
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distonion or loss of tension. Insert the valve in the valve 
hore and check for free movement. The valve must not 


stick or bind. Replace the valve and spring as an assem- 


bl~· on!~· if either part exhibits any of the above condi- 


tions. Replace the pump body if the valve bore is 
damaged. 
Check the capscrew located in the end of the flow 


control valve. If loose, tighten it but take care to avoid 


scratching or scoring the valve surfaces. Minor surf ace 


irregularities can be removed using crocus cloth (only). 


NOTE: The f low control valve and spring are ser;;riced 


11s 1111 assembly only. Do not attempt to disassemble the 


.r71111• control valve at any time. 


Inspect the pressure plate, pump ring, and thrust 


plate surfaces for wear, cracks, scoring, or·pitting. Also 


check the surfaces for flatness and for being parallel 


with the pump ring. Replace any part that is worn or · 


damaged. 


NOTE: A. hi,qh polish will always be present on the 


11ress11re plate surfaces as a result of normal operating 


cmitact with the rotor. Do not confuse this polish with 


11•e11,. or 8Cori.ng. 


Inspect the rotor surfaces for pitting, wear, cracks, or 


scoring and check all the rotor vanes for free movement 


in the rotor slots. The vanes must not stick or bind. 
Replace the rotor if damaged or worn and replace the 


vanes if scored, worn, cracked, chipped, or if they stick 


or bind. 
Inspect the pump shaft for nicks. scoring, wear, 


cracks, or worn splines. Replace the shaft if it exhibits 


any of these conditions. 
Inspect the pump body and reservoir for cracks, 


porosity, or distortion and check the pump body bores 


and 0-ring counterbores for damage. Replace either part 


if any of these conditions are noted. 


PUMP ASSEMBLY 


CAUTION: Do not allow dirt to enter the pump during 


rrssembly. A.Ll parts must be clean and lubricated before 


l11stallatinn. Perform all assembly operations on a clean 


11•ork swj'ace or a .c;urface covered urith clean, lint free 
shop towels only. Install replacement 0-rings. seals, and 


snap rin,qs only during assembly. Used or worn <>eals 


will cause leaks, noise and rapid wear after assembly. 


( 1 l Lubricate pressure plate, end plate, and all re- 


placement 0-ring seals with petroleum jelly. Lubricate 


all other parts with power steering fluid. 


(2) Install one end plate 0-ring seal in third (bot- 


tom) groove in pump body bore (fig. 21-56). 


(3l Install dowel pins in thrust plate (fig. 21-57). 


(4) Position rotor on thrust plate and· align shaft 


bores in rotor and plate. 
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COUNTERSUNK 
HOLE !FOR UNION SEAL) 


COUNTERSUNK 
HO.LE (FOR 
MOUNTING STUD 
SEAL) 


GROOVE1 
(FOR ENO PLATE 
GROOVE 2 
RETAINING RING) 
(FOR SEAL) 


Ag. ZL-56 
Pump 0-Rlng Seal locltlaa 
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Fig. ZL-57 
Pump Shatt Autmbly SlqUllCI 


(5) Assemble pump shaft, thrust plate, and rotor. 


Insert splined. end of shaft through thrust plate and 
rotor and install shaft snap ring (fig. 21-57). Do not 
overspread snap ring. Open it only enough to install it. 


(6) Install assembled thrust plate, rotor, and pump 


sh_;i.ftj p_ pµip.p _b._ocj~..b.ore._ __ _ - ·- _ 


. . _ -l.'tl..4-l!g,q-thr~t..JU~.te dowel pjns. with~owel. holes. 


iit iwmu,.cin~~58l;;_;.;: , ~ . 
- .- ·-- - -~ .. . ~ 
. 
· ·~ --~""C. ~ 
.,~:r-;-. ..... 
._<O(" 
....... - 
-·.- 
. ... ~. - .. ,.,,,,,,. J~ ~ - 
"'< 9' ~ tr 
- 


DOWEL PIN 


HOLE 


'~ 
.... ""'): . 


Ag. Zl-58 
Pump Ring Dowel Hale Locations 


PUMP . 


Rl~G 
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(8) Install pump · ring on dowel pins and over rotor 
and thrust plate~ Pump rotation arrow on pump ring 
must face upward when ring is installed (fig. 21-59). Do 
not displace end pfate O~ring. during ring installation. 


( 9) Install rotor vanes in rotor slots (fig. 21-60). 


Rounded edges of vanes must face outward. 


(10) Lubricate pressure plate outside diameter and 


chamfered surface with petroleum jelly. 


( 11) Install pressure plate on thrust plate dowel pins. 


Spring groove in plate must face upward when installed 


(fig. 21-57). 


( 12) Seat pressure plate using large socket. Position 
socket on plate and press downward approximately 1/16 


inch (l.58 mm) to seat plate. 


.. '.. 


Fig. 2L-60 
Rotor Vane Installation 


( 13) Lubricate remaining end plate 0-ring seal with 
petroleum jelly and install 0-ring in second (center) 


groove in pump body bore (fig. 21-56). 


(14) Install pressure plate spring on pressure plate. 


Be sure spring is seated in plate spring groove (fig. 2L- 


5i). 


( 151 Lubricate end plate outside diameter with petro- 


leum jelly and install plate in pump body bore. 


( 16) Press end piate downward and install end plate 


retaining ring (fig. :21-61). 


( 17) Insert hex-end of flow control valve in valve 
spring and install assembled valve and spring in pump - 


·body v~ive bore · (fi°g._2L-62). Install ass.embfy- in·-V.al,;e 
spring-end.first. - 
·- . 
···· 
· ·· ~ - ~ -.~- .- ."'"'\ · ~ 
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END PLATE ~· 


Fig. 2L-61 
End Plata and Retaining Ring lnstallatlon 


Fig. 2L-62 
Row Control Valve and Spring Installation 


( 18) Install mounting stud 0-ring seals in pump body 


counterbores (fig. 21-56). Lubricate 0-rings with petro- 


leum jelly before installation. 


(19) Lubricate reserv'oir 0-ring seal with petroleum 


jeliy and install seal in pump body seal groove-. 
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(20) Lubricate 0-ring seal surface of pump reservoir 
with petroleum jelly and install reservoir on pump body. 
Be sure reservoir is aligned with mounting stud bores 
and seals. 


CAUTION: Be careful to avoid displacing or damaging 
nny of the 0-ring seals during installation. Use a wood 


or plastic tool to keep the reservoir seal in its seal groove 
when installing the reservoir. 


(21) Install mounting studs. Tighten studs to 35 foot- 
pounds (47 Nem) torque. 
(22) Lubricate pump union fitting 0-ring with petro- 
leum jelly and install 0-ring on fitting. 


(23) Install pump union fitting in flow control valve 
bore and tighten fitting to 35 foot-pounds (47 Nern) 
torque. 


. CAUTION: Some pump units have metric thread 
union fittings which are desi.gned for use with metric 
hose fittings that use an 0-ring seal (fig. 2L-7,. View B). 


lf' the union is to be replaced, be sure to install the 
correct thread-type fitting. 


(24) Install pump pulley using tool J-25033 (fig. 21- 
50). 


(25) Install pump. Refer to Pump Installation. 
(26) Fill pump reservoir and bleed air from system. 
Refer to Fluid Level and Initial Operation. 


SPECIFICATIONS 


Power Steering Pump Specifications 


Pump Type . . . . . . . . . . . . . . Vane-type, constant displacement, 


Capaciw at 465 RPM ........ . . 


belt-driven hydraulic pump. 


. . 1.25 GPM 
. .... 1.25 to 2.15GPM 
Flow Range .. . ... . 


Relief Valve Setting (Maximum Pressure} : 


CJ .. ........ . . .. .... 1100-1200 psi (7584-8274 kPal 
Cke-Waq-Trk ........... 1400-1500 psi (9653· 10342 kPal 


Pressure Test Specifications: 


Initial pressure (engine at idle speed} .. 80-125 psi 1552·862 kPal 
Test pressures (gauge valve closed} . ..... . Pressures must be 
within maximum pressure 
specifications and not vary by - 
more than 50 psi 1345 kPal 
Turning .. ... . . ... .. ..... . .. .. 400 psi (2758 kPal 
Fluids . . . . . . .. . ..... . .. Use Jeep Power Steering Flu id or 
equivalent only. Do not use 
transmission fluid. Use flu ids 
designed for power steering system use only . 
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Drive Belt Tension Specifications 


USA (pounds) 
Metric (N/I 


N-Belt• 
USA (ft-lbs) 
N-Belt• 
Used Bait 


Air Conditicirier·; Si~-Cyl i nd;r ... .": : .. '. . ........ ' . ... .. ." ..... .. . . 
125-155 
90-115 
556-689 
400-512 
Air Conditioner, Eight-Cylinder ....... . ......... . ............. . 


~ P~_m~~Sji'Cyl i[iderw/ACl. .: . . ." .. . _ .. . ~ • . .. '!'.'.' '. .. .. .. . . 


125-155 
90-115 
556-689 
400-512 
125-155 
90-115 
556-689 
400-512 
Air Pump Six-Cylinder w/AC (3/8 inch beltl . ....... . .. . . . ... .... . . . 
65-75 
60-70 
291-334 
267-311 
Fan . .. ............ .. ..... . ... .. ... . ...... . .... . ... . 
125-155 
90-115 
~ 400-512 
Idler Pulley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
125-155 
90-115 
~ 400-512 
Power Steering Pump. . . . . . . . . . . . . . . . . . . . . .. . . . . . . ......... . 
125-155 
90-115 
556-089 
400-512. 
·N- belt specifications apply only to replacement belts. Once a belt has bHn tensioned and run. it is considered a used belt and should be adjusted 
to used belt specifications. 
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Torque Specifications 


Service Sat· To Torques should be used when assembling components. Service In-Use Recheclt Torques should be used for checking a pre-torqued item. 


USA (ft. lbs.I 


Service 
Service 
In-Use 
Set-To 
Recheck 
T0tqua 
Torque 


Hose Fittings ........... . ..... .. ... .. . .... . ..... . ..... . 
30 
25-35 
Pump Adjusting Bol ts-Nuts . . . 
. .... . .. . ... . ... . ........... . . 
35 
30-40 
Pump Mounting Bracket Bolts. 
. . .. .......................... . 
35 
30-40 
Pump Mounting Studs . . . ......... . ............. . . . .. . .... . 
35 
30-40 
Pump Union Fitting .. ... . . . ..... ........ .. ... ... .... .. .. . 
35 
30-40 


Metric (N·ml 


Service 
Set· To 
Torque 


41 


47 
47 
47 
47 


Service 
In-Use 
Recheck 
Torque 


34-47 
41-54 
41-54 
41-54 
41-54 
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··~ 


J-4245 
SNAP-RING PLIERS 


J-21552 
RACK-PISTON ARBOR 
-- 
J-6221 
ADJUSTER PLUG 
BEARING REMOVER 
ANO INSTALLER 


··--.. 


J-8092 
HANDLE 
,... - 
J-21551 
PITMAN SHAFT 
BEARING REMOVER 
ANO INSTALLER 


~ 
........, 


J.21553 
PITMAN SHAFT SEAL 


INSTALLER 


J..6222 
ADJUSTER PLUG 
SEAL PROTECTOR 


J-21554 
ADJUSTER PLUG 
SEAL 
INSTALLER 
J-6217 
CONNECTOR 
SEAT INSTALLER 


J-n54 
,,. 


TORQUE WRENCH 


(0-25 INCH POUNDS) 
-:----- 


J-6632 
J.7624 
PITMAN ARM 
SPANNER 
PULLER 
WRENCH 


Tools 


40501 


POWER STEERING GEAR AND PUMP 
2L-45 


J-21567 


PRESSURE TESTING GAUGE 
ASSEMBLY 


J-23600 


J-a642 


SHAFT SEAL 
PROTECTOR 8 


BELT TENSION 
--=~~ GAUGE 
I 


~_:.; 


J-25034 
REMOVER 


J-8841 
SEAL INSTALLER 


J-8842 


SEAL REMOVER 


~ 


:I 


-.c- 
J-25033 
INSTALLER 


70356 
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The steering linkage consists of a steering gear pit- 
man arm, a connecting rod, a tie rod, a steering damper, 


and an integral steering arm and steering knuckle. Ball 


ends and adj usting tubes are used on the tie rod and 


connecting rod for toe-in adjustment and steering wheel 


alignment (figs. 2M-1 and 2M-2). 


STEERING 
KNUCKLE \ 


ENO 
ASSEMBLY 


TIE ROD 


INDEX 
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Specifications 
2M-6 
Steering Damper 
2M-3 
Steering Wheel Spoke Alignment 
2M-5 
Tie Rod 
2M-3 


The connecting rod is attached to the pitman arm at 
one end and to the tie rod at the opposite end. The tie rod 


ends are connected to the steering knuckle arms. The 


steering damper is attached to the tie rod on one end and 
to a bracket on the left spring tie plate at the opposite 
end. 
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ROD 
ENO 
ASSEMBLY 


Fig: 2M~l~ · Steering-Unkage---Charokae-W1goneer-Truci Models 
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ADJUSTER 


TUBE 
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STEERING LINKAGE 


TIE 
ROD \ 


~ 


END 
ASSEMBLY 
~ 
~~ 
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@ 
~w \ 
ARM 
~~ \" 
. .. 
1 ~ 
!~fEMBL Y 


CLAMP 


ADJUSTER 
TUBE 
90068A 


Ag. 2M-2 
Steering Linkage~ Models 


On Cherokee, W agoneer and Truck models, the tie rod 


(fig. 2M-3) consists of a solid rod that is threaded on one 
end and has a ball end assembly at the opposite end. An 


adjusting tube and removable ball end complete the tie 
rod assembly. The tie rod threaded end has right-hand 


threads to accept the adjuster tube. On CJ models, the 


tie rod has ball ends and adjusting· tubes at 0 ootfl. .enCis .. 


The ball end that connects to the tie rod is threaded into 


the adjusting tube. The tie rod has a large boss located 


about eight inches from the unthreaded end. A tapered 
hole machined in this boss accepts the connecting rod 


end. The steering damper is connected to a bracket clam- 
ped to the center of the tie rod. 
The connecting rod (fig. 2i\1-4) is threaded on one end 


and has a ball-end assembly at the opposite end. An 


adjusting tube and removable ball end complete the 


connecting rod assembiy. On Cherokee, Wagoneer and 


Truck models, the end havi"ng the integral ball end as- 


sembly is connected to the tie rod. On CJ models, it is 


attached to the right hand steering arm. The threaded 


end, with the adjusting tube and removable ball end, is 
attached to the pitman arm. 


FRONT OF 
VEHICLE 
~ 
~ 
h) 
~~ 
- -,~ 
v 
IW' ,@' "',y 
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~~~ _2f11-'f 
Cc~necting Red Assemil!y_ 


TIE ROD 


Removal 


I l 1 Remove cotter pins and retaining nuts at both 


ends of tie rod and from end of connecting rod where it 
attaches to tie rod. 


(2) Remove nut attaching steering damper push rod 


to tie rod bracket and move damper aside. 


(3) Remove tie rod ends from steering arms and 


connecting rod using puller. 


NOTE: APer rwmoval. the tie rod ends can be removed 


bu loosen'inq the ndfus ting tube clarnp bolts and un- 


tl11·<!1uiiuu the ends. 


Installation 


(1) Attach tie rod ends to steering arms. Tighten 


nu ts to 50 foot-pounds (68 N•m) torque and install re- 


placement cotter pins. 
(2). Attach connecting rod to tie rod. Tighten nut to 


60 foot-pounds (81 N•m) torque on CJ models and 70 


foot-pounds 195 N•m) torque on Cherokee, Wagoneer 


and Truck. Install replacement cotter pin in retaining 
nut. 


(3) Attach steering damper to tie rod bracket. 


( 4 l Adjust toe-in as necessary. 


CONNECTING ROD 


The steering connecting rod can be removed by remov- 


ing the cotter pins and nuts from both ball ends and 


removing the rod. The steering connecting rod ball stud 


ends cannot be disassembled for service. 
When installing the steering connecting rod, place the 


wheels in the straight-ahead position and place the 


steering arm parallel to the centerline of the vehicle. The 


steering gear pitman arm must be indexed with the 
alignment marks on the pitman arm and steering gear 


shaft and the steering gear must be centered. When the 


steering arm is correctly positioned, install the con- 


necting rod. 


STEERING DAMPER 


The steerint; damper used on Cherokee, Wagoneer and 
Truck models has mounting eyelets at each end (fig. 2M- 
5l. The damper used on CJ models has a mounting eyelet 


at the body end only as the push rod is threaded to 


accept a mounting bracket retaining nut (fig. 2M-6). The 


body end of the damper attaches to a stud on a bracket 


mounted between the left axle spring and axle spring 
pad. The push rod end is attached to a bracket that is 


clamped to the tie rod. 


The steeri n~ damper is serviced as an assembly only. 


If damaged or leaking, replace the damper. However, 


the rubber mounting bushings used in the damper eye- 


lets or on the push rod can be replacecnndividually if 


necessary. 
- 
·-t ... 
#' 
• 
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Fig. ZM-5 
Steering Dampar-Cherokee-Wagoneer-Truck Models 


U-BOLT 


Removal 


BRACKET 
CLAMP 
@ 


STEERING 
i~ 
DAMPER· TO- 
~ 
SPRING TIE PLATE ___ 
BRACKET 
90066 


Fig. ZM-6 
Steering Damper-CJ Models 


r1l Place front wheels in straight-ahead position. 


(2) Remove locknut attaching damper to tie plate 


bracket and lift damper off stud. 


(3) Remove locknut attachin~ push rod end to tie 


rod bracket and remove damper assembly. 


Installation 


i 1l Insert rubber bushings in damper eyeiets or on 


push rod. 


(2) Position push rod on tie rod bracket stud and 


install attaching parts. 


(3) Install rubber bushings in damper body mount- 


ing eyelet. 


2M-4 
STEERING LINKAGE 


(-! l Extend damper piston rod (by pulling back on 
damper bodyl and install mounting eyelet on tie plate 


bracket stud. 


(5 ) Install and tighten all locknuts securely. 


FRONT WHEEL ALIGNMENT 


Alignment should be checked and adjusted using an 
alignment rack. To ensure correct alignment, the follow- 


ing inspection is recommended. 


(1) Equalize tire pressures and place vehicle on level 


surface. 


(2) Check steering gear-to-steering column 


alignme11t. 


(3l Inspect steering knuckle pivots, spindle, and 


wheel bearings for looseness. 


(4) Check for spring sag. 


15) Check brakes and shock absorbers for proper 


operation. 
(6) Check steering gear adjustment. 


(7) Check front and rear wheel tracking. 


(8) Check for broken spring center bolts. 


NOTE: Be sure all front suspension and steering sys- 


tem nuts and bolts are tiqht before checking wheel 


aliqmnent. 


(9) Check caster, camber and toe-in. 


Toe-In 


Refer to figure 2M-7. The use of an alignment rack to 
measure toe-in is recommended. 
The distance between the rear of the tires should be 


greater than at the front by 3/64 to 3/32 inch (1.19 to 
2.38 mm). 


l i 


I l 


~=====.~~J1 r 
(I 
i i 


/ 
' 
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i 
1: 
I 
l 
L J 
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Fig. 2M· 7 Front Whaal Toe-In (Top Vlawf-Typical 


To adjust toe-in, loosen the adjuster tube clamp bolts 
and turn the tie rod in or out with a small pipe wrench. 


·The tie rod has both- right- and left-hand-threads- to" - 


provide equal adjustment at eaeh-w·heel. Mter-adju~- -- 
-ment; tighten the -clamp boitita.speciiied..tor4u~-- :~:~ .. -:. .... 


Camber 


Refer to figure 2M-8. Correct wheel camber of 0° is 


preset in the front axle at the time of manufacture and 


cannot be altered by adjustment. It is important that 
camber be the same on both front wheels. Camber angle 
should be checked using wheel alignment equipment. 


CAUTION: Do not attempt to adjust the camber angle 


by heating or bending the axle or any suspension com- 


ponents. If camber is incorrect, the component(s) caus- 
ing an incorrect camber angle should be repUu:ed. 


1r- VERTICAL LJNE 
VERTICAL LINE_j/ 


CAMBER ANGLE 
42706 


Fig. 2M-8 
Front Whatl Camber 


Caster 


Refer to figure 2M-9. Axle caster is preset at + 6 ° for 


CJ models and + 4 ° for Cherokee, W agoneer and Truck 
models. Caster should be checked using wheel alignment 


equipmem. If caster is incorrect, adjustment can be 


made by installing tapered shims between the axle pad 
and suspension springs. 


VERTICAL-I :~CASTER ANGLE 


' ' I 


- 
--- 
- 
·-- 


!; . ~,. 2M-9- Front Wlieel C'astar-·:: . 


If caster is correct and the axle is not bent or twisted, 
a satisfactory check may be made by road testing the 


vehicle and checking steering wheel return. 
Before road testing. check and correct tire inflation 
pressures. Be particularly careful to inflate both front 
tires to exactly the same pressure. 


During the road test, turn the steering wheel from 
side-to-side and make turns to both the left and right. If 
the vehicle turns easily to either side and the steer- 


ing wheel returns to center unassisted, caster is correct. 
However, if the vehicle turns to either side easily but the 
steering wheel does not return to center unassisted, 


incorrect caster is indicated. 


STEERING WHEEL SPOKE ALJGNMENT 


After checking and adjusting front wheel alignment, 


align the steering wheel spokes as follows: 


(1 ) Turn steering wheel until spokes are in centered 
position and clamp steering wheel in place. 


(2) Loosen connecting rod adjusting tube clamps 


and turn tube until front wheels are in straight ahead 


position. 


(3) Tighten adjusting tube clamps. 


( 4) Road test and check steering wheel alignment. 


FRONT WHEEL SHIMMY 


Front wheel shimmy can be caused by one or more of 


the following conditions: 
•Loose front wheel bearings 
•Worn, unbalanced, or out-<>f-round front tires 


; Loose steering damper bracket 
•Steering damper malfunction 
• W om or loo~e tie rod· ends 


• W om, loose, or incorrectly preloaded steering 


knuckle ball studs 
• Incorrect tire inflation pressures 
The following procedure outlines a method for deter- 


mining and correcting the causes of wheel shimmy: 


(1) Raise vehicle front end. 


(2) Inspect front tire condition and check and cor- 
rect inflation pressures. Check tires for evidence of un- 
balance such as cupping, scalloping, flat spots, or bald 


spots. Balance or replace tires exhibiting these 
conditions. 


(3) Check and correct front wheel bearing adjust- 
ment if necessary. Refer to Chapter 2H for procedure. 


( 4) Inspect steering damper mounting bra.ckets or 


retaining nuts for being loose. If loose, tighten nuts or 
center bracket on tie rod and tighten attaching bolts. 


(5) Check steering damper operation. Disconnect 


damper at tie rod bracket and alternately compress and 


extend damper piston fully. Piston action should be 
smooth and uniform throughout each stroke. Higher 
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resistance on extension stroke than compression stroke 
is normal condition. Replace damper if lack of resistance 


is evident. 
16) Inspect tie rod ends. Replace any tie rod end that 
exhibits excessive play. 


i 71 Inspect steering knuckle ball studs. Insert pry 
bar between knuckle and yoke, adjacent to ball stud, and 


pry against each stud. If studs do not move or appear to 


be loose in stud socket, proceed to next step. If any stud 
moves or appears loose, reseat both studs in that side of 
axle as follows: 


(a) Remove wheels and axle shafts. 


(b) Loosen lower ball stud jamnut and remove 


cotter pin and slotted nut from upper ball stud. 


(c) Unseat both ball studs by striking them 
with lead hammer and remove upper ball stud split ring 


seat using tool J-25158. Discard seat after removal. 


( d) Remove lower ball stud jamnut and removf! 


steering knuckle. Discard jamnut after removal. 


(e) Clean split ring seat threads and lower stud 


taper in steer;ng knuckle. Clean threads and tapered 


surfaces of bo . h<ill studs and clean threads in upper 
ball stud retain. 
i.ut. 


( f) Posi 
knuckle on axle yoke and install 


replacement lowf: 
ll stud jamnut finger tight (only). 


(g) Install 
.d tighten upper ball stud slotted 
nut to 10-20 foot-\ . ~nds (13-27 N•m) torque to draw 
lower ball stud into ~apered hole in axle yoke. Do not 


install upper ball stuJ split ring seat at this time. 
(h) Tighten replacement lower ball stud jamnut 
to 80 foot-pounds (108 N•m) torque. 


(i) Remove upper ball stud slotted nut and in- 
stall replacement split ring seat using tool J-25158. 
Tighten seat to 50 fo0t-pounds (68 N•m) torque. Install 
and tighten upper bail stud slotted nut to 100 foot- 


pounds (136 N•m) torque. Align and install cotter pin 


without loosening slotted nut. 
(j) Loosely install axle shafts and steering spin- 
dles and measure turning effort of each steering 


knuckle. Refer to Ball Stud Preload Measurement in 
Chapter 2F-Axles. If turning effort is less than 10 foot- 
pounds (14 N•m I torque. proceed to next substep. If 
turning effort is more than 10 foot-pounds (14 N•m ) 
torque. replace upper and lower ball studs and repeat 


Ball Stud Preload Correction procedure in Chapter 
2F-Axles. 


(k) Install axle shafts and repeat procedure out- 


lined in step (7). 


(l) Install wheels and lower vehicle. 


18) On CJ models not equipped with steering 
damper, install steering damper kit if steering com- 
ponents are OK. 


(9) Lower vehicle. 
(10) Road test vehicle to verify effectiveness of 


repairs. 
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SPECIFICATIONS 


Torque Specifications 


Service Set-To Torques should be used when assembling components. Service ln·Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft. lbs.) 


Service 
Service 
ln·Use 
Set-To 
Recheck 
Torque 
Torque 


Connecting Rod Clamp Bolt - 
CJ 
12 
10-15 
Connecting Rod Clamp Bolts - 
Cke, Wag, Trk 
30 
25-35 
Connecting Rod End-to-Tie Rod Nut (5/8-18) 
70 minimum 


Connecting Rod End-to-Pitman Arm Nut (9/16-18) 
60 minimum 
Pitman Arm to Pitman Shaft Nut. 
185 
160-210 
Steering Damper Locknuts - 
Cke. Wag, Trk 
30 
24-36 
Steering Damper 8racKet U-Bolts - 
CJ. 
12 
8-15 
Steering Damper Locknut .(3/8-24) CJ. 
22 
16-28 


Steering Damper Locknut (7 /16-20) CJ 
30 
24-36 


Upper Ball Stud Retaining Nut . 
100 


Lower Ball Stud Jamnut ...... 
80 


Upper Ball Stud Split Ring Seat. 
50 
Tie Rod Clamp Bolt (5 / 16-24) CJ. 
12 
10-15 
Tie Rod Clamp Bolt (7 / 16-14) Cke, Wag, Trk. 
30 
25-35 
Tie Rod Stud Nuts - 
CJ . 
40minimum 
Tie Rod Stud Nuts - 
Cke, Wag, Trk 
60 minimum 
Wheel Nuts - 
CJ .. .. 
75 
65-90 
Wheel Nuts - 
Cke-. Wag, J-10 Trk . 
75 
65-80 
Wheel Nuts - 
J-20 Trk •...... 
130 
110-150 


All torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 


*Tightened to castellated nut slot only. Do not loosen nut to obtain desired torque. 


Front Wheel Alignment Specifications 


- 
~·-~- - 
.. ., ._,.......,_.. _ 
_...._. 
~ 


Steering Axis Inclination . 


Caster 
CJ. 
Cherokee. Wagoneer, and Truck. 


Camber . 


Toe-In 


Turning Angle 
CJ. 
Cherokee. Wagoneer. and Truck. 


... 8-1/20 


. +60(+10) 


. +40(+10) 


0° (+1/2°) 


3/64 to 3/32-inch 


(1.1 9 to 2.38 mm) 


. 310 to 320 


. 370 to 390 
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Metric (N-m) 


Service 
Service 
In-Use 
Set-To 
Recheck 
Torque 
Torque 


16 
14-20 


41 
34-47 


95minimum 
81 minimum 


251 
217-285 
41 
33-49 


16 
11-20 
30 
:2-38 


41 
33-49 
136 
108 


08 
16 
14-20 
41 
34-47 
54 minimum 


81 minimum 
102 
88-122 


102 .. 
88-108 
176 
149-203 
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GENERAL 


Jeep vehicles are equipped with semi-elliptic leaf 
springs and dual-action hydraulic shock absorbers at 
front and rear. A front axle stabilizer bar is standard on 
Cherokee, W agoneer, and Truck models and CJ moaels 


with the molded hard top. A front stabilizer bar is op- 


tional on all other CJ models. 


Front and rear suspension springs are mounted paral- 


lel to the frame side rails. The forward end of the front 


springs and the rear end of the rear springs are attached 


to the frame by pivoting shackles. The opposite spring 
ends ar_e attached to the frame by fixed pivot bolts. All 
spring ends have silent-block type rubber bushings 
which-0.o not req1:1ire lubrication. 
The ·front springs -are mounted below the axle on all 
Jeep vehicles. CJ models use multi-leaf front springs 


(fig. 2N-l). Cherokee, Wagoneer, and Truck models use 


tapered-leaf or multi-leaf front springs (fig. 2N-2). 


The multi-leaf rear springs used on CJ models are 


mounted below the axle (fig. 2N-3). 
The rear springs used on Cherokee, Wagoneer, and 
Truck models are either multi-leaf or tapered-leaf 


springs and are mounted above the axle (figs. 2...~-4 and 
2N-.5). 


The leaf springs on all Jeep models are attached to the 
axle by U-bolts and tie plates and are positioned on the 
axle by spring saddles welded to the axle tubes. Spring 


center bolts and spring clips are used to align and hold 


the spring leaves in position. If the vehicle is used for 


severe, off-road operation, the springs should be exam- 


ined periodically for broken or shifted leaves, loose or 


missing clips. and broken center bolts. 


Squeaking noises can be generated when movement 


,,- between-the spring oushings and metal parts occurs. 


~· This vn&ise caITsWilly b'e eliminated.by tignterii'ng the 


spring-attaching-bOltS" to the specified torque; However; 
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if squeak noises persist after bolt tightening, check for a 
bushing that is loose in the spring eye, or misaligned 


(not centered in spring eye), or spring misalignment 


caused by damaged suspension components. Repair as 
necessary if any of these conditions are discovered. 
The spring eye bushings do not require any type of 


lubrication. Do not attempt to eliminate bushing noises 


by lubricating them. Grease and mineral oil-base lubri- 
cants can cause deterioration of the bushing rubber. 


SUSPENSION JOUNCE AND WINDUP BUMPERS 


A front axle windup bumper is used on CJ models 
only. The bumper consists of a stamped bracket with a 


rubber bumper attached to it (fig. 2N-6). The bracket is 
attached to the inner side of the right frame rail adja- 
cent to and just above the front axle housing. During 


severe operation when extreme spring movement and 


front axle travel occurs, the bumper contacts a pad on 
the front axle housing to prevent excessive housing 
movement. 
All models are equipped with frame-mounted jounce 
bumpers located at the front and rear of the vehicle 
suspension. The bumpers are attached to the underside 
of the frame rails and are positioned over and in line 
with the axle tubes. 


SHOCK ABSORBERS 


The hydraulic, dual-action shock absorbers used on 
Jeep vehicles are designed to control suspension spring 


movement. The shock absorber upper ends are attached 
to brackets located on the frame rails. The lower ends 
are attached to the spring tie plate or axle tube. Rubber 
bushings are installed in the shock mounting eyes to 


damp out road shock and noise. 
· ·· 
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Fig. 2N-1 
Front Spring and Shock Absorber-CJ 


Dual front shock absorbers are available as an option 
Squeak noises from the shock bushings can be gener- 
on Cherokee and J-10 Truck models. The internal _y_a_!_:. __ 
at~~iif movement between the bushings.and metal parts 
Ving'OTthese sfiocX-aosoroers is-designed toincrease the 
occuis. This noise can usually be eliminated by tight- 


--~ ?:;-d£mp.i~jf~rieedetj·'lo c{l's~io~)'Se1;lciSFcountfil."ect- ··- enin!L the shock mounting nuts. Ho~ever, if sqtieak 


.. , '-···irr-"off:.-road ·operation: ---., · · ·· " 
-~· .. :-~ ~ ... ·--- 
· 
~ · 
noises persist, check for damaged or worn bushings or 
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damaged shock mounting components. Repair as neces- 
sary if any of these conditions are discovered. 


The shock absorber bushings do not require any type 


of lubrication. Do not lubricate the bushings in an at- 
tempt to reduce bushing noises. Grease or mineral oil- 
base lubricants can cause deterioration of the bushing 
rubber. 


The shock absorbers are not refillable or adjustable. If 


a malfunction occurs, the shock absorber must be re- 


placed as an assembly. To test a unit, hold it in an 
upright position and work the shock piston up and down 
four or five times. Shock action throughout each stroke 
should be smooth and produce an equal amount of re- 
sistance in each direction. 


Shock Absorber Replacement 


- - ·-{l) Raise vehicle. 
.. 
.......-~-<= - · 
,;, ................... . 


(2) Position hyqraulic jack underaxle.an&-nise axle 
to relieve springs of axle weight. 
-c.~.:::~.>:;_ ~:... :' .. 


(3) Remove washers and locknuts attaching shock 


absorber to upper and lower mounting pins. 


' 
( 4) Remove shock absorber and remove bushings 
from shock mounting eyes. 
(5) Install replacement bushings in shock mounting 


eyes. Do not lubricate bushings, install them dry. 
(6) Position replacement shock absorber on mount- 
ing pins. 
(7) Install shock absorber attaching washers and 
locknuts .. Tighten locknuts to specified torque. 


(8) Lower vehicle and remove hydraulic jack. 


STABILIZER BAR 


The stabilizer bar extends across the front underside 
of the frame and is attached to the frame rails by clamps 
and rubber bushings (fig. 2..l\f-7). The bar ends extend 
rearward to a position above the front springs and are 


-connected to the axle and springs by connecting ·links 


(fig. 2N-8) . • 


2N-4 
SUSPENSION 


SPRING EYE 
BUSHING 
\ 
OJ 


TIE PLATE 
~ y-soLT 
~NUT 


SHACKLE 
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BUSHINGS 


Ag. ZN-3 
Rar Spring and Shoci Absorber~ 


~ SPRING 


~: 
HANGER 
~ 
' ® 
' : l 


~ 
SHOCK 
ABSORBER 


SPRING 
SHACKLE 
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FRONT SPRING 
(5) Remove spring U-bolts and tie plates. 


(6) Remove bolt attaching spring front eye to 
shackle. 


Removal 
(7) Remove bolt attaching spring rear eye to spring 


(1) Raise vehicle. 
hanger. 


(2) Support vehicle using safety stands placed un- 
(8) Remove spring. 
der frame rails. 
NOTE: The spring can be disassembled by remotring 


-{3}-Position hydraulic jack under-axle and-raise·axfe--- ·-tlie ·spring reboond clips and spring_ center bolt. If the 


-·to..relieve spti~gs_of axle weig~ x 
_ 
·-:_--~_.:- 
' '- 
spring buS'lffngs are to be removed, refer to Spring Bush- 


. ~-( 4) Discon·nect stabilizer bai:.; if eQUippeQ~ 
.. ~ 
· :-:'""' 
ing Repl.acement. 
.. 


SUSPEHSION 
2N-5 


SHOCK ASSORB!R 
/ 


TIE PLATE 


CENTER SOLT 


U-BOLT 
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Ag. 2N-4 
Rear Spring and Shoct AblOrW-Qeraiee-Wagonnr-Trvct 


2N-6 
SUSPENSION 


MAIN LEAF 
CENTER BOLT 
REBOUND Cl.IP 


~§§1 ~\ 
~~E§ 
;/~~~~~~,Q, 


Fig. 2N-5 
Tapered Rear leaf SprlnQ~berok11-W1von11r-Truci (TypiCli) 
~ 


~ 


Ag. 2N-6 
Front Axle Windup Bumper 


/~' 
, 
\, 
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STABILIZER BAA· 
TO·FRAME CUSHION 


STABILIZER BAR 


SPRING TIE PLATE 


CONNECTING 
LINK PIN 
j 
0 fllC::() 
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FIQ. 2N-8 
Stabilizer Bar Mounting 


(5) Remove hydraulic jack used to support axle 
weight. 


(6) Remove support stands and lower vehicle. 


r 
(7) Tighten spring front and rear attaching bolts 


. .,.....__.-and nuts ~o specified torque . 


.:,,...,. 
,.. 
... 
.... 


----------- 


J42641 


Fig. 2N-7 Staolllzar Sar Position 


lnstallatlon 


(1) Position spring rear eye in hanger bracket and 


loosely install attaching bolt and nut. Do not tighten 


bolt at this time. 


(2) Position spring front eye in shackle and loosely 


install attaching oolt and nut. Do not tighten bolt at this 


time. 


REAR SPRING 


Spring Mounted Balow Axle 


Removal 


(1) Raise vehicle. 


(2) Support vehicle using safety stands placed un- 


der frame rails. 


(3) Position hydraulic jack under axle and raise axle 
to relieve springs of axle weight. 


(4) Remove tie plate U-bolts. 


(5) Remove bolt attaching spring rear eye to 


shackle. 


(6) Remove bolt attacnmg spring front eye to 
mounting bracket on frame. 


(7) Remove spring. 


(3) Position axle on spring and install spring tie 
NOTE: The spring can be disassembled by removing 
plate and_ Il-bolts_ Tighten- U-bolt nuts- to -specified:;. ·· --the:-spring--rebound-cli.ps-a:rui sprinrrcenter bolt. If the 
tor_que. 
n .. 
___ 
__. . .; ·. 
. . 
- 
. ... ..-.... , .... ::...:._ 
_ ~_J[-irus_hings-are to bere7fUJ'Ved..refer.ti:f.S>pri.ng Bush- 


__ - i 4,) ·Connect sta.oiITZer bar. ilequTpped. •· ~ --==·=··------:-: . irrf".Ro-nlacement. 
~ - 
--::·~-.. · -~ -· ~ .. ~ -: :: .. , 


•• • ~ • 
•• 
- 
< 
• 
'!>"' 
--·· 
.... 
:or-:">r!';" •. 
• 
~-. Yf'. 


Installation 


( ll Position spring front eye in frame mounting 


bracket and loosely install attaching bolt and nut. Do 
not tighten bolt at this time. 


(2) Position spring rear eye in shackle and loosely 


install attaching bolt and nut. Do not tighten bolt at this 


time. 


(3) Install spring tie plate and U-bolts. Tighten U- 


bolt nuts to specified torque. 


( 4) Remove hydraulic jack used to support axle. 


(5) Remove support stands and lower vehicle. 


(6) Tighten spring eye mounting bolts and nuts to 
specified torque. 


Spring Mounted Above Axle 


Removal 


(1) Raise vehicle. 


(2) Support vehicle using safety stands placed un- 
der frame rails. 


(3) If left-side spring is to be serviced, remove fuel 


tank skid plate. 


(4) Position hydraulic jack under axle and raise axle 


to relieve springs of axle weight. 


(5) Disconnect shock absorber at axle. 


(6) Remove wheel. 


(7) Remove tie plate U-bolts and tie plate. 


(8) Remove bolt attaching spring rear eye to spring 
shackle. 


(9) Remove bolt attaching spring front eye to spring 


hanger on frame rail. 


(10) Remove spring. 


NOTE: The spri,ng can be disassembled by removing 


the .wring rebound clips and center bolt. If the spring 


bushings are to be removed, refer to Spring Bushing 
Replacement. 


lnstallatlon 


( 1) Position spring front eye in spring hanger and 


loosely install attaching bolt and nut. Do not tighten 


bolt at this time. 


(2) Position spring rear eye in shackle and loosely 


install attaching bolt and nut. Do not tighten nut at this 


time. 


(3) Position axle on spring and install spring tie 


plate and U-bolts. Tighten U-bolt nuts to specified 


torque. 


\ 4) Connect shock absorber to axle. 


(5) Install wheel. 


(6) Install fuel tank skid plate if removed. 


(7) Re.move hydraulic jack. 
.,, 
__ 


(8) Remove support stands and lower vehicle. 


SUSPENSION 
2N-7 


(91 Tighten sprmg attaching: bolts to specified 


torque. 


SPRING BUSHING REPLACEMENT 


Small Bushing 


(1) Insert 3/8 by 8 inch (0.95 by 20.3 cm) length of 


threaded rod halfway through bushing. 


(2) Place suitable size socket on one end of rod with 
open end of socket toward bushing. Socket will serve as 


bushing driver. 


NOTE: The socket must be large enough ·in diameter to 
bear against the metal outer sleeve on the bushing but 


still be small enaugh to pass through the spring eye. 


(3) Install one flat washer and one hex nut on rod 
behind socket (fig. 2N-9). 


FLAT WASHER 


3/8 HEX NUT 
2 INCH LONG 
PIPE SECTION 
\ 


/ 


SPRING 
EYE 
/ 


~ 3/8 HEX NUT 
% 


~ 


SOCKET 
\ 
NCH LENGTH 
OF3ffilNCHTHREADED 
FLAT 
ROD 
WASHER 
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Rg. 2N-9 
Bushing Replacement Tools-Small Bushing 


(4) Install 2 inch (5.08 cm) long section of suitable 
size pipe on opposite end of threaded rod. Pipe will serve 


as bushing receiver. 


NOTE: The inside diameter of the pipe must be large 
enough to accommodate the bushing but ;;till seat 


rigainst the :·qning eye swyace properly. 


(5) Install flat washer and hex nut on rod to secure 
pipe section. Be sure flat washer is large enough in 


diameter to support and maintain alignment of pipe 


section. 


(6) Tighten both hex nuts finger-tight and align all 
components. 


NOTE: Be sure sncket i.s positioned in the $prinq eye 
and aligns with the biishing. The pipe section must butt 
against the spring eye surface so the bushing can pass 


through it. The socket will act as a ,iress ram and press 


the bushing out of the spring eye. 
· · 


2N-8 
SUSPENSION 


(7) Tighten nut at socket end of rod until bushing is 


pressed out or spring eye. 


(8l Remo\'e bushing tools and old bushing. 


(9l Install replacement bushing on threaded rod. 


( 10) Assemble and align bushing tools as outlined in 
previous steps. 


(1.1) Align bushing with spring eye and press bush- 


ing into eye. 
(12) Loosen bushing tools and check bushing posi- 


tion. Bushing must be centered in spring eye. Ends of 


bushing must be flush or slightly below side surfaces of 


spring eye. 


(13) If bushing is not centered, reinstall bushing 


tools and correct bushing position as necessary. 


Large Bushing 


(1) Insert 112 by 11 inch (1.27 by 27.9 cm) length of 


threaded rod halfway through bushing. 


(2l Install suitable size deep socket on one end of 
rod with open end of socket toward bushing. Socket will 


serve as bushing driver. 


NOTE: The socket must be large enough in diameter to 
bear against the metal outer sleeve on the bushing but 


still be small enough to pass through the spring eye. 


(3) Install one flat washer and one hex nut on rod 
behind socket (fig. 2N-10). 


(4) Install 3 inch (7.62 cm) long section of suitable 


size pipe on opposite end of rod. Pipe will serve as 
bushing receiver. 


NOTE: The inside diameter of the pipe must be l.arge 


enough to accommodate the bushing but still seat 


against the spring eye surface properly. 


- ... i(5) Install flat washer and one hex nut on rod be- 
hind pipe section. Be sure flat washer is large enough in 


diameter to support and maintain alignment of the pipe 
section. 


DEEP SOCKET FOR REMOVAL 
SHALLOW SOCKET FOR INSTALLATION 


3·1NCH PIPE SECTION \ 


FLATW~ER 
\ 
___\ 


HEX 
NUT 
't"---- 


1/2 INCH THREADED ROD 
11 INCH LONG 
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Rg. 2N-10 
Bushing Raplacamant Tools-large Bushing 


(6) Tighten both nuts finger-tight and align all 


components. 


NOTE: Be sure the socket is positioned in the spring 


eye and aligns with the bushing. The pipe section must 


butt against the spring eye so that bushing can pass 


through it. The socket will act as a press ram and press 


the bushing out of the spring eye and into the section of 


pipe. 


(7) Tighten nut at socket and press bushing out of 
spring eye. 


(8) Remove tools and old bushing. 


(9) Install replacement bushing on threaded rod 
md assemble bushing tools as outlined in previous 


steps. 


(10) Align bushing with spring eye and press bush- 


ing into eye. 


(11) Loosen tools and check bushing position. Bush- 


ing must be cente:-ed in spring eye. Ends oi bushing 


must be flush with or slightly below side surfaces of 


spring eye. 
(12) If bushing is not centered, reinstall tools and 
correct bushing position as necessary. 


SPECIACATIONS 
Torque Specifications 


Service Set· To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre·torqued item. 


USA (ft. lbs.) 


Service 
Set· To 


Torque 


Shock Absorber Upper Locknut 17 /1 6-201 
. . . . . . . . . . . . . . . . . . . . 
35 


Shock Aborber Lower Locknut I 1 /2-201. 
. . . . . . . . • . . . . 
45 


Spring Pivot Bolts ICJ) . 
. . . . . . . . . • • . 
100 


Soring Shackle Nuts ICJl. 
. . . . . . . . . . . . . . . . . 
24 


Soring U·Bolt Nuts 19/ 16- 18) . 
. . . . . . . . . . . . . . . 
100 


Spring U-Bolt Nuts 11 /2·20) . 
. . . . . . . • . . . . . 
55 


Spring Shac kle and Pivot Bolts/Nu ts (Cke-Wag-Trk) . 
. . . . . . . . • . • . . . . . 
100 


Stabilizer Bar Mounting Bracket Bolts (All) . . . . . . . • . . . . . . . . . . . . . . . . . 
35 
Wheel Nuts (CJ) . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . • . . . . . 
85 


'IVJ:!!!el Nuts lCke·W.ag-J10 Trkl ... . .. . •• ... . • .. . . . 7 . 
• ~ . - . . . • . • . . 
85 
Wheel Nuts IJ20 Trkl. . . . 
. . . . . . . . . 
. .. . -..· . _ __,,_. ,. . . . . . 
130 


·~pring · Cent er Bolts . :..:_...:..._· . 
. • . . . • . • . . . . . . . . . . . . . . . . . . . . . . 
35 


, ~.t.abit i zer Bar Link Nuts ;.... . . 
. .. . .. . . .. ... . •. ;:.\ . . • . . . . . . . . . . 
55 


All torque values given in foot·pounds and newton·meters with dry fits unless otherwise Sl)eeified. 


Service 


ln·Use 


Recheck 


Torque 


25-40 


35-50 


80- 120 


18-30 


85-105 


45-65 


80-120 


27-45 


65·90 
65·90 


110-150 


25-40 


48·62' 


Metric (N•ml 


Service 
Service 
ln·Use 


Set· To 
Recheck 


Torque 
Torque 


47 
34.54 


61 
47-68 


136 
108·1 63 


33 
24-41 
136 
11 5·142 


75 
61-88 


136 
108·163 


47 
37-61 
115 
88·122 


115 
88·122 


176 
149·203 


47 
34.54 
75 
65-84 
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GENERAL 
The problem of water leaks is closely related to dust 


l eaka~e due to the fact that, under certain conditions, 


water can enter the vehicle body at any point where dirt 
and dust can enter. 
The key to correcting any .water leak problem is com- 
plete and accurate diagnosis. To do this a thorough 


·· ~ 'eheck of the following. five general causes of leakage 
must be accomplished: 
• Maladjusted components 
•Improperly installed, misrouted or faulty 
weatherstrips 
• Omission of sealers 
• Misfitted panels 
• Missing body plugs 
Leaks can be deceiving. The point where water is 


detected may not be the point where it entered the 


vehicle. 


Spray Test 


The first thing to do on any water leak problem, is to 


pin-point the leak. The best way to do this is to perform 


a water spray test. 


3it inside the vehicle and have someone spray water 


over the suspected leak area. Always start spraying 
along the bottom. By starting at the bottom, the exact 
level at which the leaks occur will be determined. If 
water was sprayed at the highest point, water would be 


_.,.,...at"'all: suspect areas- and it' woultf..be .difficult to. deter- 


-.. ,.;··mine'the.exact problem area: 
,., -:, 


Paga 


Water In Rear Passenger Camp1rtm1nt 
3A-6 
W1ter off H11dllnar 3A-5 
Water on Front or R11r Seats 
3A·4 


Do not rush the water spray test. The water may have 


to flow awhile before it shows up. Try to simulate as 
close as possible the effect of wind-driven water. 


Ultrasonic Test 


Another way to test the vehicle for water leaks is use 


the Listener Tool J-23455-01. This tool makes use of the 


fact that ultrasonic energy (high frequency sound) has 
certain properties that are similar to those of fluids 


(liquids and gases). Ultrasonic energy does not penetrate 


solids, such as glass or metal. It is, however, transmitted 
through cracks and openings, such as those that cause 


water or air leaks. 


An operating ultrasonic generator placed inside ve- 


hicle body will fill the vehicle with sound energy. This 
energy will leak at the same locations that permit 


water and air leaks. The water path or opening must be 
dry since the ultrasonic sound will be blocked if an 
opening or hole is full of water. 
An ultrasonic generator and detector gun form an 


ideal combination for determining the location and mag- 


nitude of water and air leaks. The ultrasonic leak detec- 
tor can be used eff ectiveiy as a diagnostic tool realizing 


it is not an exact tool and has certain limitations. 


Light Test 


Another method of finding water leaks is the light 


test. This method is good for finding sealer skips in the 
sheet metal joints and seams, particularly in the wheel- 


house area. Sit inside the vehicle and have someone pass 


I 


3A-2 
WATER LEAK/WIND NOISE DIAGNOSIS AND REPAIR 


a bright light along the seams and joints from under the 
vehicle. 


Water /Rust Streaks 


Another thing to look for in diagnosing water leaks is 
a oat tern of rust or water streaks on interior sheet metal 


a~d trim. For instance, a symptom of rear window leak- 
age or inadequately sealed coach joint is water dripping 
into the rear compartment. This will show up as water 
or rust streaks on the rear compartment trim or 
wheelhouse. 


Adhesive. Sealant and Coating Materials 


•Adhesives join or bond materials together 


•Sealants close gaps or seams between sheet metal or 
materials and prevent the passage of water, dust, 
air. etc. 
•Coatings protect against corrosion and abrasion, and 
dampen sound or vibration-and may also be used to 
seal out water and dust 


Bonding Surlaca Preparation 


For the various materials to adhere and form an eff ec- 


ti ve bond, it is essential that they are applied to clean, 


dry surfaces . .After a water test, dry the joint or seam 
with clean dry compressed air then wipe the joint, or 
seam, with a cloth dampened in 3M General Purpose 
Adhesive Cleaner, or equivalent. 


WATER IN FRONT PASSENGER COMPARTMENT 


Windshield · - 


---,..,,_- _•; -_L_e;:i.ka: cafu;-occur 'between the -windsfiield glass and 
rubber weatherstrip or between the rubber weatherstrip 


and body pinchweld flange. Leaks between the wind- 
shield glass and rubber weatherstrip will be indicated by 


water which is visible on the inside of the glass or on the 
front floor. Leaks between the rubber weatherstrip and 


body pinchweld flange will track down to appear on the 


front floor. Also. water can enter at the weld studs or 
burn holes in the body pinchweld flange. 


Spray Diagnosis and Repair 


(1) Remove windshield reveal mouldings, as de- 


scribed in Chapter 3N. 


(2) Perform the following spray test using guide- 


lines described under Spray Test above. 


(a) Starting at base of windshield A-pillar on 
one side of vehicle. spray water onto glass across the 
bottom between the dash panel assembly and glass. 


(b) Test vertical section of A-pillar and across 
top.-of glass-. - - - 
-- - - -- ----- 
- 
· · 
~~~ 
(c) Rep~~Yfat 
oilier sid€~f 


-;:. : ve_izj~le. ~ -; ... .. :: : ~~ 
~ ~~~ -+ · -.... ~ 
: .~- - , . .:.:.":: . .... "--··~-· 
··· 
...... ·. 


(3l If leaks are noted. dry out suspect area as de- 


scribed under Bonding Surface Preparation. 


(-t l Seal windshield as described in detail in Chapter 
3N. 
(5) Repeat spray test to ensure that an effective 


repair has been made. 


(6) Install windshield reveal mouldings. 


Ultrasonic Diagnosis and Repair 


(1) Dry suspect areas thoroughly. If an opening or 


hole is full of water, the ultrasonic sound will be 
blocked. 


(2) Remove windshield reveal mouldings, as de- 
scribed in Chapter 3N. 


(3) Using Listener Tool J-23455-01, perform ultra- 
sonic Test as follows: 


(a) Place transmitter in vehicle adjacent to 


windshield and turn switch on. 


(b) Close all doors, windows and air vents. 
( c) Slowly pass listener all around windshield 


opening. 


(d) Mark any area where a meter reading of 


approximately 5 is obtained, as a indication of a possible 


leak. 


( 4) Clean suspect area as described above under 
Bonding Surface Preparation. 


(5) Seal windshield as described in detail in Chapter 


3N. 
(6) Repeat ultrasonic test to ensure that an effec- 


tive repair has been made. 


(7) Install windshield reveal mouldings. 


Dash Panel Assembly . 


Water leaks can occur at the inside of dash pane! 
assembly due to spot weld burn holes or excessive gaps 
and/ or lack of sealer at the dash panel joints. Water 


leaks from these burn holes or joints will result in water 
puddles forming on the front carpet or floorpan. Water 
can also enter through the many holes stamped into the 


dash panel assembly due to. loose grommets and/ or 


incorrectly installed components and attaching hard- 


ware. Water will appear on the front carpet or floorpan 


having tracked down the inside of the dash panel 


assembly. 


Spray Diagnosis and Repair 


(1) Pull back carpet and sound ins~lation material. 


if equipped. 


(2) Open hood. 


(3) Perform the following 5pray test using guide- 


lines described under Spray Test above. 


(a) Starting at bottom of dash panel on one side 
of vehicle spray water onto suspect joints, grommets 


and compo.nents. - 
.' 
.,. 
... 


(b) Spr;iy water across top of dash panel. - 


(c)· Repeat spray test on other side of vehicle. 


(4l If leaks are noted, dry out suspect area as de- 


scribed above under Bonding Surface Preparation. 


(5) Straighten any distorted flanges. 


(6) Seal suspect spot weld burn holes and dash 


panel joints using 3M All-Around Autobody Sealant, or 


equivalent. 


NOTE: Use care not to direct seal.er into air ducts. 


(7) Seal interior plenumn chamber leaks by attach- 
ing a length of flexible plastic hose to nozzle of appli- 
cator gun specified for use with 3M Joint and Seam 
Sealer, or equivalent. 


(8) Check all grommets to be sure they are correctly 
installed. If necessary, apply sealant to ensure a water 


tight seal. 


(9) Make sure that all suspect components and at- 


taching hardware are properly installed. If necessary, 
apply sealant to ensure a water tight seal. 


(10) Repeat spray test to ensure that an effective 
repair has been made. 


(11) Properly position sound insulation material and 


carpet, if equipped. 


(12) Close hood. 


Ultrasonic Diagnosis and Repair 


(1) Dry suspect areas thoroughly. If an opening or 
hole is full of water, the ultrasonic sound will be 
blocked. 


(2) Pull back carpet and sound insulation material, 


if equipped. 


(3) Open hood. 


(4) Close all windows, doors and air vents. 


(5) Using Listener Tool J-23455--01, perform ultra- 


sonic test as follows: 


(a) Place transmitter in vehicle adjacent to 
dash panel assembly and turn switch on. 


(b) Slowly pass listener over each joint, grom- 
met and component. 


(c) Mark any area where a meter reading of 


approximately 5 is obtained, as an indication of a pos- 


sible leak. 


16) Clean suspect area as described above under 
Bonding .Surface Preparation. 


(7) Straighten any distorted flanges or seams. 


(8) Seal suspect spot weld burn holes and dash 
panel joints using 3M All-Around Autobody Sealant, or 


equivalent. 


:'.'l'OTE: Use care not to direct seal.er into air ducts. 


(9) Seal interior plenumn chamber leaks by attach- 


ing a length of flexible plastic hose to nozzle of appli- 


cator gun specified for use with 3M Joint and Seam 
Sealer, or equivalent. ·-·· . . _ 
. ~- 
_ 


. (10) Check all grommeti to be. sure.they are correctly 
installed. If ~ecessary , :;pply se~i~ii't~ens-ure a "water 


- 
... 
·-- 
·- ' 'ef:ii. 
. 
tight seal. 
· 
· · · · 
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(11) Make sure that all suspect components and at- 
taching hardware are properly instailed. If necessary. 
apply 3M . .\11-Around . .\urobody Sealant. or equivalen t. 
to ensure a water tight seal. 


(12) Repeat ultrasonic test to ensure that an effec- 


tive repair has been made. 
(13) Properly position sound insulation material and 


carpet, if equipped. 


(14) Close hood. 


Front Aoorpan. Side Sills, Cowl Side Panels or 
Front Hinge Pillars 


Water can enter at dash panel assembly-to-front 


floorpan seams due to gaps, distorted panels and/ or lack 


of sealer. Water appears under the front carpet or on 
front floorpan. 
Leaks can occur between the side sills, front floorpan, 
cowl side pan ~l s or front hinge pillars due to excessiv"e 


gaps and/ or lack of sealer at the panel joints. Water 
leaks from these joints will result in a wet front carpet,. 
sound insulation material or front floorpan. 


Also, leaking floorpan piugs will allow water to enter 


the front floorpan area or under the carpet and sound 
insulation material. 


Spny Diagnosis and Repair 


(1) Remove front seat(s). 


(2) Remove front carpet and sound insulation mate- 
rial, if equipped. 


(3) Open hood. 
(4) Perform the following spray test using guide- 
lines described under Spray Test above. 
(al Spray water from under front fender at 
joint of floorpan aRd cowl side panel or front hinge - 


pillar. 
(b) Next spray across floorpan-to-dash panel 


seam and towards rear of vehicle at floorpan plugs. 


(c) Move spray slowly upwards until water is 
directed at joint of dash panel-to-cowl side panel. 


(d) Repeat spray test on other side of vehicle. 


(e) If leaks are noted, dry out suspect area as 


described above under Bonding Surface Preparation. 


(5) Straighten any distorted panels. 


(6) Seal suspect joints or seams using 3M All- 
Around Autobody Sealant, or equivalent. 


(7) Examine suspect area for loose or missing body 


plugs. 


(a) Check that hardened sealer or :oad dirt is 
not preventing the plug from seating. 


(b) Check hole to be sure that it is not distorted. 


(c) If necessary, reshape f!oorpan at plug hole 
and add a bead of 3M All-Around Autobody Sealant, or 
equivalent, around hole to ensure a satisfactory water 


tight seal. 


(8) Repeat spray test to ensure that an effective 
repair has been made. 
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(9) Close hood. 


(10) Install sound insulation material and front car- 


pet, if equipped. 


(11) Install front seat(s). 


Ultrasonic Diagnosis and Repair 


(1) Make sure suspect areas are thoroughly dry. If 
an opening or hole is full of water, ultrasonic sound will 
be blocked. 
(2) Remove front seat(s). 
(3) Remove front carpet and sound insulation mate- 
rial, if equipped. 
( 4) Close all windows, doors and air vents. 


(5) Using Listener Tool J-23455-Dl, perform ultra- 
sonic test as follows: 


(a) Place transmitter in vehicle adjacent to sus- 
pect area and turn switch on. 


(b) Slowly pass listener over each joint, plug 
and seam. 


(c) Mark any area where a meter reading of 
approximately 5 is obtained, as an indication of a pos- 
sible leak. 


(6) Clean suspect area as described above under 
Bonding Surface Preparation. 


(7) Straighten any distorted panels. 


(8) Seal suspect joints or seams using 3M All- 
Around Autobody Sealant, or equivalent. 


(9) Examine suspect area for loose or· missing body 
plugs. 


(a) Check that hardened sealer or road dirt is 
not preventing plug from seating. 


(b) Check hole to be sure that it is not distorted. 


(c) If necessary, reshape floorpan a,t plug hole 
and add a bead of 3M All-Around Autobody Sealant, or 
equivalent, around .- ~<?l~ to ~·en~E~~ _! s~~i~factory ~~~r 


tight seal. 


(10) Repeat ultrasonic test to ensure that an effec- 
tive repair has been made. 


(11) Install sound insulation material and front car- 
pet, if equipped. 


(12) Install front seat(s). 


Front Doors and Glass 
An improperly adjusted door or defective sealing sys- 


tem will allow water to leak onto the front carpet or 
floor. 


NOTE: Before starting door leak diagnosis, ensure that 


the door is correctly set within the body opening paying 


particular attention to the door flushness relative to 


surrounding surf aces. The mating surfaces of body 


opening and door rubber sealer must be wiped clean and 


dned. A lso, make sure that the door glass is properly 
adjusted. 


(a) Starting at front lower corner of door, spray 


\vater between door lower edge to rocker panel. 


(bl Move slowly up door to roof level. 


(c) Move to door lower rear corner and spray 
water between door rear edge and adjacent panel. 


(d) Move slowly up door to roof level. 


( e) Test door top edge to roof section. 


(f) Repeat spray test on other side of vehicle. 


(2) If leaks are noted, dry suspect area as described 
above under Bonding Surface Preparation. 


(3) Examine rubber sealers for damage, distortion 
or incorrect location. Damaged or distorted rubber seal- 
ers should be replaced, as outlined in Chapter 3J. 


(4) Correct improperly installed rubber sealers as 
outlined in Chapter 3J. 
(5) Repeat spray test to ensure that an effective 
repair has been made. 


Ultrasonic Dl1gnut1 aad Repair 


(1) Make sure suspect areas are thoroughly dry. If 
an opening or hole is full of water, ultrasonic sound will 
be blocked. 


(2) Close all windows, doors and air vents. 


(3) Using Listener Tool J-23455-01, perform ultra- 


sonic test as follows: 


(a) Place transmitter in vehicle near suspect 
door and turn switch on. 


(b) Slowly pass listener around all door edges 
and sealers. 


(c) Mark any area where a meter reading of 


approximately 5 is obtained, as an indication of a pos- 


sible leak. 


(4) Clean suspect area as described above under 
Bonding Surface Preparation. 


(5) Examine rubber sealers for damage, distortion 
or incorrect location. Damaged or distorted rubber seal- 
ers should be replaced as outlined in Chapter 3J. 


(6) Correct improperly installed rubber sealers as 


outlined in Chapter 3J. 


(7) Repeat ultrasonic test to ensure that an effec- 


tive repair has been made. 


WATER ON FRONT OR REAR SEATS 


Front and Rear Doors and Glass 


Improperly adjusted doors or defective sealing sys- 


tems wiil allow water to leak onto the front or rear 
seats. 


NOTE: Before starting door leak diagnosis, ensure that 


the door is correctly set within the body opening paying 
particular attentilm to the door flushness relative to 


surrounding surfaces. The mating surfaces of body 
Spny Dl1gnoal1 and.Jlap1lr __ _ 


-~ ·~~ - 
- 
~ - - opening and door n.i.bber sealer must be wiped clean and 


· '.:..:-( ln'er~tha. f6110Wi'n~5pray ~st-tmmrgu~· - rineri. Also, make sure that the do01' glass is properly 
lfaes desc.ribed · unaer;gpraiT~tabove7"·.;;; .;- _ . .,. - :..::::;:.-~:;;· 
adjusted. 
- 
· 


Spray Diagnosis and Repair 


Repeat Front Doors and Glass Spray Diagnosis and 


Repair procedures for both front and rear doors. 


Ultrasonic Diagnosis and Repair 


Repeat Front Doors and Glass Ultrasonic Diagnosis 


and Repair procedures for both front and rear doors. 


Rear Quarter Windows and Sun Roofs 
The stationary and opening rear quarter window seals 


can leak water that may appear on the rear seats. The 


sun roof seals can leak water that may appear on front 
seats. 


NOTE: Before starting rear quarter window leak diag- 


nos·is. make sure that the rear quarter windows are 


properly adjusted. A.lso ensure that the sun roof seal is 
properly cleaned and lubricated with petroleum jelly. 


Spray Diagnosis and Repair 


(1) Close and/or lock the windows. 


(2) Perform the following spray test using guide- 


lines described under Spray Test above. 


(a) Start spray test along lower edge. 


(b) Spray water all around edges of window and 


opening. 


(c) Repeat spray test on other side of vehicle. 


(3) If leaks are.noted, dry suspect area as described 
above under Bonding Surface Preparation. 


( 4) In instances of leakage from stationary quarter 


window or sun roof, apply 3M Windshield Sealer, or 


equivalent, between glass and sealer or sealer and body 


flange. 


(5) Open rear quarter windows or sun roof and ex- 


amine rubber sealers for damage, distortion or incorrect 
position. Damaged or distorted rubber sealers should be 


replaced. 


(6) Correctly install rear quarter window rubber 
sealers as outlined in Chapter 3K and sun roof seals as 


outlined in Chapter 31. 


(7) Make sure that flange is free from buckles or 
protrusions. 


(8) Repeat spray test to ensure that an effective 


repair has been made. 


Ultrasonic Diagnosis and Repair 


(1) Make sure suspect areas are thoroughly dry. If 


an opening or hole is full of water, ultrasonic sound will 
be blocked. 


(2) Close all windows, doors and air vents. 


(3) Using Listener Tool J-23455-01, perform ultra- 


sonic test as follows: 


(a) Place transmitter in vehicle adjacent to rear 


-quarter window "or sun. roof and turn switch on. 


~-... ~ · 
(b) Slowly pas·s-'.''ltrtener around window 


~ opening. 
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(c) :Vlark any area where a meter reading of 
approximately 5 is obtained as an indication of a pos- 
sible leak. 


(d) Repeat test on other side of vehicle. 


( 4) Clean suspect area as described above under 
Bonding Surface Preparation. 


(5) In .instances of leakage from stationary quarter 
window, apply 3M Windshield Sealer, or equivalent, be- 
tween glass and sealer or sealer and body flange. 


(6) Open rear quarter windows or sun roof and ex- 
amine rubber sealers for damage, distortion or incorrect 
location. Damaged or distorted rubber sealers should be 
replaced. 


(7) Correctly install rear quarter window rubber 


sealers as outlined in Chapter 3K and sun roof seals as 
outlined in Chapter 31. 
(8) Also, make sure that flange is free from buckles 


or protrusions. 


(9) Repeat ultrasonic test to ensure that an effec- 
tive repair has been made. 


WATER OFF HEADLINER 


Luggage Racks and Sun Roofs 


Spny Diagnosis and Repair 


(1) Lower headliner in suspect area, if equipped. 


(2) Perform the following spray test using guide- 


lines described under Spray Test above. 


(a) Spray water along luggage rack, skid strip 


mouldings or sun roof. 


(b) If necessary, repeat spray test on other side 
of vehicle. 


(3) if leaks are noted, dry out suspect area as de- 
scribed above under Bonding Surface Preparation. 


(4) Remove luggage rack support posts, in suspect 
area, and seal wellnuts or screw holes to body using 3M 
Drip-Chek Sealer, or equivalent. Install support posts. 


(5) Remove luggage rack skid strips in suspect area, 


and ensure that all moulding clips are correctly in- 


stalled. Remove sun roof as outlined in Chapter 31. 


(a) Replace improperly installed or defective 
moulding clips, if equipped. 


(b) If necessary, add sealer to ensure a water 
tight seal. 


(c) Install previously removed skid strips. 


(6) Repeat spray test to ensure that an effective 
repair has been made. 


(7) Install headliner. 


Ultrasonic Diagnosis and Repair 


(1) Make sure suspect areas are thoroughly dry. If 


an opening or hole is full of water, ultrasonic sound will 
be blocked. 
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Drip Rail'- 


Spray Diagnosis and Repair 


(1) ·Drop headliner in suspect area, if equipped: 
(2) Perform the · following spray test using guide- 


lines described under Spray Test above. 
. .... 
. . 


(a) Spray · water along drip rail, starting at 
front of roof. 


(b) If necessary, repeat spray test on other side 
of vehicle. 


(3) If leaks are noted, dry out suspect area' as de- 


scribed above under Bonding Surface Preparation. 


(a) Examine suspect area for small pin holes in 
drip rail sealer. 


(b) Apply 3M Drip-Chek Sealer, or equivalent, 


to drip rail and touch up with matching body color when 


sealant is dry. · 


( 4) Repeat spray test to ensure that an effective 
repair has been made .. 


(5) I.nstall headliner, if equipped. 


Ultrasonic Dlagnosls and Repair 


(1) Make sure suspect areas are thoroughly dry. If 
an opening or hole is full of water, ultrasonic sound will 
be blocked-:.- 
. .,.. - 
- 
-.,-, 


(2)_ Remov.e.:::._lread:!jfl'er; if e~p~. ~ ~~- ·:..__--=-_:: 


(3) Close all~indows,,.dooi:s amj;:air-v.M~;;;,_ .. -_;,. --~ ,,- 


1-ll Csing Listener Tool J-~3-155-01. perform ultra- 
::;onic test as follows: 


(al Place transmitter in \"ehicle adjacent to sus- 


pect area and turn switch on. 


(bl Slowly pass listener over suspect area. 


(ci Ylark any area reading approximately 5 on 
the meter as a indication of a possible leak. 


(5) Clean suspect area as described above under 
Bonding Surface Preparation. 


(a) Examine drip rail for small pin holes in drip 


rail sealer. 


(b) ·Apply 3M Drip-Chek Sealer, or equivalent, 


to drip rail and touch up with matching body color when 


sealant is dry. 


(6) Repeat ultrasonic test to ensure that an effec- 


tive repair has been made. 


(7) Install headliner, if equipped. 


WATER IN REAR PASSENGER COMPARTMENT 


Rear Roorpan. Side Sills and Rear Wheelhouse Panels 


Water can enter at front floorpan-to-rear floorpan 


seams due to gaps, distorted panels and/ or lack of 
sealer. Water from these leaks appears on the floorpan 
or under the rear carpet, if equipped. 
Leaks can occur between the side sills or leading edge 
of rear wheelhouse panels due to excessive gaps and I or 


lack of sealer at the joints. Water .leaks from these joints 
appears on the· fl'oorpan or· as· wet rear carpet or· sound 


insulation material, if equipped. 
Also. leaking rear·floorpan plugs will' allow water to 
enter under the carpet and sound insulation material, if 


equipped. · 


Spray Diagnosis and Repair 


. (1) Remove rear seat, if equipped. 


. 
(2) Remove rear carpet and sound insulation. mate- 
rial, if equipped. 


(3) Perform the following spray test using guide- 


lines described under Spray Test above. 


(a) Spray water. from under vehicle at joint of 
rear floorpan-to-side sill. 


(b) Next spray across front floorpan-to-rear 


floorpan seam and towards rear of. vehicle at floorpan 
plugs. 


(c) Move · spray slowly- along rear floorpan-to- 


rear wheelhouse·panel seams. 


(d) Repeat spray test on other side of vehicle. 


( 4) If leaks are noted, dry out suspect area as de- 


scribed above under Bonding Surface Preparation. 


(5) Straighten out distorted panels. 


(6) Seal suspect· joints · or seams using 3M All- 


.Around Autobody Sealant, or equivalent. 


j 7) Examine suspect ~or 
loose or missing boay 
plugs. 
--::· · 


( aJ Check that hardened sealer or road dirt is 
not preventing the plug from seating. 


( b) Check the hole to be sure that it is not 


distorted. 
1cJ If necessary, reshape floorpan at plug hole 


and add a bead of 3M All-A.round -4 .. utobody Sealant, or 
equivalent, around hole to ensure a satisfactory water 


tight seal. 


(8) Repeat spray test to ensure that an effective 


repair has been made. 


(9) Install sound insulation material and rear car- 
pet, if equipped. 
(10) Install rear seat, if equipped. 


Ultrasonic Diagnosis and Repair 


(1) Make sure suspect areas are thoroughly dry. If 


an opening or hole is full of water, ultrasonic sound will 
be blocked. 


(2) Remove rear seat, if equipped. 


(3) Remove rear carpet and sound insulation mate- 


rial, if equipped. 


( 4) Close all windows, doors and air vents. 


(5) Using Listener Tool, J-23455-01, perform ultra- 


sonic test as follows: 


(a) Place transmitter in vehicle adjacent to sus- 
pect area and turn switch on. 


(b) Slowly pass listener over each joint, plug 
and seam. 


(c) Mark any area reading approximately 5 on 


the meter as an indication-of a possible leak. 


(6) Clean suspect area as described above under 
Bonding Surface Preparation. 


(7) Straighten any distorted panels. 


(8) Seal suspect joints or seams using 3M4""All- 
Around Autobody Sealant, or equivalent. 


(9) Examine suspect area for loose or missing body 
plugs. 


(a) Check for hardened sealer or road dirt pre- 
venting plug from seating. 


(b) Check hole to be sure that it is not distorted. 


(cJ If necessary, reshape rear floorpan at plug 


hole and add a bead of 3M All-Around Autobody Seal- 


ant, or equivalent, around hole to ensure a satisfactory 


water tight seal. 


(10) Repeat ultrasonic test to ensure that an effec- 


tive repair has been made. 


(11) Install sound insulation material and rear car- 
pet, if equipped. 


( 12) Install rear seat, if equipped. 


Rear Doors and Glass 


::.-.. . ~~-.... ~ -.: .. An.J..~~_fop~rf~ . '.ldJ usted door. qr defective sealing sys- 


- 
tern will ~llow water to leak onto the rear carpet or 


· - ·· · - · floorpan. " 
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NOTE: Before starting door leak diagno::ris. en13ure that 


. the door is correctly set within the body opening paying 
particidar attentimi to the door ;lushness relati-1:e to 
surroimding surfaces. The mating surfaces uf body 
opening and duor rubber sealer must be ·ioiped clean und 
dry. A lso. ensure that the door glass is properly 
adjusted. 


Spny Diagnosis and Repair 


Repeat Front Doors and Glass Spray Diagnosis and 
Repair procedures for the rear doors. 


Ultrasonic Diagnosis and Repair 


Repeat Front Doors and Glass Ultrasonic Diagnosis 
and Repair procedures for the rear doors. 


Rear Quarter Windows 


The stationary and opening rear quarter window seals 
can leak water that may appear on the rear carpet or 
floorpan. 


NOTE: Before starting rear quarter window leak diag- 


nosis, ensure that the rear quarter windows are properly 


adjusted. 


Spny Diagnosis and Repair · 


Repeat Rear Quarter Windows Spray Diagnosis and 
Repair procedures as described under Water on Front or 
Rear Seats. 


Ultrasonic Diagnosis and Repair 


Repeat Rear Quarter Windows Ultrasonic·Diagnosis 
and Repair procedures· as described under Water on 
Front or Rear Seats. 


WATER IN CARGO AREA 


Uftgate and Tailgate 


Improperly adjusted liftgate, tailgate or defective 
sealing system will allow water to leak into the cargo 


area. 


NOTE: Before .~tarting liftgate or tailgate leak diag- 


nosis. ensure that the lif~ga te or tailgate are correctly 


set within the body opening. The mating surfaces of 


body opening and rubber sealer must be wiped clean and 


dry. 


Spray Diagnosis and Repair 


(1) Perform the following spray test using guide- 
lines described under Spr,ay Test above. 
. 
.. ... 


(a) Start a lower corner of Iiftgate or tailgate, 
spray water between lower edge and body panel. 
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1 bJ :\'love slowly up to top of liftgate, or tailgate. 
(c) }fove to opposite lower corner and spray 
between edge and adjac.:en t body panei. 


( d) Ylove slowly up to top of liftgate, or tailgate. 


(e) Finally, test top edge to adjacent body 
panel. 


12) If leaks are noted, dry out suspect area as de- 
scribed above under Bonding Surface Preparation. 
(3} Examine rubber sealers for damage, distortion 


or incorrect installation. Damaged or distorted rubber 


sealers should be replaced as outlined in Chapter 3H. 


( 4) Correct improperly installed rubber sealers as 


outlined in Chapter 3H. 


( 5) In instances of leakage from spot weld burn 


holes. apply :3M . .\.II-Around Autobody Sealant, or equiv- 


alent, and touch up with matching body color when dry. 


(6) Repeat spray test to ensure that an effective 


repair has been made. 


Ultrasonic Diagnosis and Repair 


(1) :\fake sure suspect areas are thoroughly dry. If 


an opening or hole is full of water, ultrasonic sound will 
be blocked. 


(2l Close all windows, doors, and air vents. 


(3) Using Listener Tool J-23455-01, perform ultra- 


sonic test as follows: 


(a) Place transmitter in vehicle cargo com- 
partment, turn switch on. 
. 


(b) Slowly pass listener around all edges and 


sealers. 


( c ) Mark any area reading approximately 5 on 
the meter as a indication of a possible -leak. 


( 4) Clean suspect area as described above under 


Bonding Surface Preparation. 
· 
· · 


(5) Examine rubber sealers for damage, distortion 


or incorrect installation. Damaged or distorted rubber 
sealers should be replaced as outlined in Chapter 3H. 


(6) Correct improperly installed rubber sealers as 


outlined in Chapter 3H. 


(7) In inst~nces of leakage from spot weld burn 


holes. apply 3M All-Around Autobody Sealant, or equiv- 
alent. and touch up with matching body color when dry. 


(8) Repeat ultrasonic test to ensure that an effec- 


tive repair has been made. 


Rear Floorpan. Wheelhouse Panels, Cross Sills. Quarter 
Panels. Canter Panels. and Extensions 


Water can enter at the rear floorpan, wheelhouse pan- 


els and quarter panel seams due to gaps, distorted pan- 


.. - - -eJs aru:ii-OF--laek (}f sealer. Leaks can oecur bet-ween t-he- 


__,.., ,--.t.eaJ: .-CI:OSS .silli·.--Oenter panel, rear floorpan...ar, eMen&iGR • 


-. - : . . -pane.IS due to excessive gaps and/or l~. of sea~~ : ~· - 


Water can enter around rear taillamp h ousini~s' or side 


marker lamps due to defecti\·e sealer/ gasket or dam- 


aged housings. _.\.iso. leaking floorpan piugs will allow 


water to enter. 


The light test, described above. may also be used for 


finding water leaks in the cargo area. 


Spray Diagnosis and Repair 


(1) Remove spare tire. 


(2) Remove cargo mat and/ or carpet and sound in- 
sulation material, if equipped. 


(3) Remove rear trim panels in suspect area. 


(4) Perform the following spray test using guide- 


lines described under Spray Test above. 


(al Spray water from under vehicle at rear 


floorpan, wheelhouse panels and quarter panel seams. 


(b) Next spray water across rear floorpan, cross 


sill, center panel and extension panel seams. 


(c) Also, spray water across rear floorpan and 


extension panel plugs. 


(d) Move spray slowly upwards until water is 


directed at each wheelhouse panel seam. 


(e) Direct spray on lamp housings and coach 


seams. 


(f) Repeat spray test on other side of vehicle. 


(5) If leaks are noted, dry out suspect area as de- 


scribed above under Bonding Surface Preparation. 


(6) Straighten any distorted panels. 


(7) Seal small suspect joints or seams using 3M All- 


Around Autobody Sealant, or equivalent. 


(8) Seal large suspect joints or seams using 3M Un- 


dersea] Rubberized Undercoating, or equivalent. 


(9) Examine suspect area for loose or missing body 


plugs. 
(a) Check for hardened sealer or road dirt pre- 


venting plug from seating. 


(b) Check plug hole to be sure that it is not 
distorted. 


(c) If necessary, reshape floorpan or extension 
panels locally and add a bead of 3M All-Around Au- 
tobody Sealant, or equivalent, around hole to ensure a 


satisfactory water tight seal. 


(10) Replace damaged or distorted lamp housing gas- 


kets and/or seals. Also, tighten lamp housing attaching 
hardware. 


(11) Seal coach seams with 3M All-Around Autobody 


Sealant, or equivalent, and touch up with matching body 


color after sealant has dried. 


(12) Tighten fuel tank filler neck screws and seal any 
holes or breaks in gasket and/ or sealer with above 
sealant. 


(13) Repeat spray test to ensure that an effective 
repair has been made. 


(14) Install previously removed rear trim panels. 


(15) Install- seund insulation material, if removed, 
and cargo mat and/.or carpet. 


( 16) Ins tall s PafJ~ tir:e.=. _ 


Ultnaonlc Dl•vnosls ind Rep1lr 


(1) Make sure suspect areas are thoroughly dry. If 
an opening or hole is full of water, ultrasonic sound will 
be blocked. 
(2) Remove spare tire. 


(3) Remove cargo mat and/or carpet and sound in- 
sulation material; if equipped. 


( 4) Remove rear trim panels in suspect area. 


(5) Close all windows, doors and air vents. 
(6) Using Listener Tool J-23455-01, perform ultra- 
sonic test as follows: 


(a) Place transmitter in cargo compartment, 
near suspect area, and turn switch on. 


(b) Slowly pass listener around all suspect 
joints/seams. 


( c) Mark any area reading approximately 5 on 
the meter as a indication of a possible leak. 
(7) Clean suspect area as described above under 
Bonding Surface Preparation. 


(8) Straighten any distorted panels. 


(9) Seal small suspect joints or seams using 3M All- 
Around Autobody Sealant, or equivalent. 


(10) Seal large suspect joints or seams using 3M Un- 
dersea! Rubberized Undercoating, or equivalent. 
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(11) Examine suspect area for loose or missing body 
plugs. 


(a) Check for hardened sealer or road dirt pre- 
venting plug from seating. 


(b) Check plug hole to be sure that it is not 
distorted. 
(c) If necessary, reshape floorpan or extension 
panels and add a bead of 3M All-Around Autobody Seal- 
ant, or equivalent, around hole to ensure a satisfactory 
water tight seal. 


(12) Replace damaged or distorted lamp housing gas- 
kets and/or seals. Also, tighten lamp housing attaching 
hardware. 


(13) Seal coach seams with 3M All-Around Autobody 
Sealant, or equivalent, and touch up with matching body 
color after sealant has dried. 


(14) Tighten fuel tank filler neck screws and seal any 
holes or breaks in gasket and/ or sealer with 3M All- 
Around Autobody Sealant, or equivalent. 
(15) Repeat ultrasonic test to ensure that an effec.; · 
tive repair has been made. 


(16) Install previously removed rear trim panels. 


(17) Install sound insulation material, if removed, 
and cargo mat and/ or carpet. 


(18) Install spare tire. 


INTERIOR· WIND NOISES 
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GEHERAL 
A systematic diagnosis is necessary to isolate interior 
wind noises. The spot where the noise is heard may not 
be where the trouble really originates. Before pro- 
ceeding with a noise diagnosis, consider the forces that 
act on the vehicle to generate wind noise. 
Air impacts the windshield and is forced around the 


A-pillar and along the sides of the vehicle. This air 
motion causes a low pressure area that moves along 
with the vehicle near the A-pillar and along the sides of 
the body. 
At the same time, air rammed into the vehicle interior 
by forward motion enters through the heating and ven- 
tilating to build a positive pressure inside the vehicle 
which tends to force the window glass outward. 
To maintain a weather-tight, noise-free seal against 
these two forces, the doors and glass must be properly 
maintained and adjusted. 
STATIC TEST 
__ 


Before beginning a static. test,. visually_ inspect the fit 
of the doors, liftgates, tailgates and glass. Proper door, 
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!if tgate,. tailgate and glass adjustments will cure most 
interior wind noise problems. Also, thoroughly inspect 
all weatherstrips to make sure they are not damaged or 
incorrectly installed. Correct improperly installed, mis- 
routed or faulty weatherstrips. 
Close all the doors, windows, and vents and turn the 
blower motor on high. Use a stethoscope to listen for air 


leakage in the suspected area. If the air leakage appears 
to be excessive compared with the other side of the 
vehicle, perform the necessary repairs to correct the air 


leakage and recheck the repaired area. 
Another way to static test the vehicle is to use the 
Listener Tool J-23455-01. This tool makes use of the fact 


that ultrasonic energy (high frequency sound) has cer- 


tain properties that are similar to those of fluids (liquids 
and gases). Ultrasonic energy does not penetrate solids, 
such as glass or metal. It is, however, transmitted 
through cracks and openings, such as those that cause 
water or air leaks. 
An ·operating ultrasonic generator placed inside ve- 
hicle body will fill the vehicle with sound energy. This 
energy will leak at the same location that permits water 
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and air leaks. However, if an opening or hole is full of 


·.varer the ultrasonic sound will be blocked. The water 
path or opening must be dry. 


• ..\n ultrasonic generator and detector gun form an 


ideal combination for determining the location and mag- 
nitude of water and air leaks. The ultrasonic leak detec- 


tor can be used effectively as a diagnostic tool realizing 


it is not an exact tool and has certain limitations. 


To use the Listener, place the tone generator · inside 
the vehicle. close the doors, windows and air vents and 


listen for the signal in the problem area with the lis- 
tener. A meter in the listener measures the strength of 
the signal being received and gives a direct read-out on a 
dial. This gives an accurate reference point for checking 


the repair. If the first static test shows a high reading 
and the after-repairs test shows a low reading, the prob- 
lem has been repaired. 


ROAD TEST 


If-the wind noise was not located and corrected during 


the static test, it will be necessary to road test the 


vehicle. Also, the vehicle should be road tested after 
repairs are completed to verify that the problem has 


been corrected. Be prepared to make minor adjustments 
or repairs on the road test. 


Take the following tools and materials on the road 
test: 
•Stethoscope 
•Body tape 
• Weatherstrip adhesive 
• Caulking cord 
• Silicone Spray 


•Screwdrivers 
• Kniie 


-~~ • S-ma:l.l s9~ket w.r~.n~R~t· - ;·· 


With the above tools and materials, have an assistant 
drive the vehicle to the test area. Make sure the test road 
is dry and smooth as possible. It is difficult to hear wind 
noise on wet, bumpy roads. 


While the assistant drives the vehicle, move the ste- 


thoscope slowly along the suspected problem area. and 
listen for the point where the most noise is coming from. 


Make sure to test the vehicle with the fresh air vents 
open, because ram air pressure has an effect on the wind 
noise level. Also, drive the vehicle in both directions on 
the test road, as prevailing wind conditions could change 
the noise level. 
After determining where the most noise is coming 
from, stop the road test and carefully inspect the prob- 
lem area. If the cause is minor, repair it with the tools 
and material taken along and retest the vehicle to find 
out if the repair has worked. 
If in doubt that the problem area has been found, 
cover the suspected area with body tape and continue 


the road test. If the noise has been eliminated with the 
body tape, the problem area has been located. However, 
if the noise continues, apply additional strips of body _ 


tape to other areas that may be causing the problem. 
Continue road testing and applying or removing strips 
of tape until the wind noise has been isolated. 
Many wind noise problems can be satisfactorily re- 
paired while on the road test. However, repair of some of 


the problems, like aligning a window frame or adjusting 
a door or window, may require returning to the shop for 


completion. 


DOOR ADJUSTMENTS 


Ref er to Chapter 3J for detailed procedures on door 
adjustments. 


LJFTGATE-TAILGATE ADJUSTMENTS 


Refer to Chapter 3H for detailed procedures on lift- 
gate-tailgate adjustments. 


WINDOW ADJUSTMENTS 


Refer to Chapter 3J and 3K for detailed procedures on 
window adjustments. 
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Noises generated by loose or unseated mouldings, 


trim, vibrating grille components, etc., can be difficult 
to· diagnose. The most common noise is generaily called a 


-_ - "tea kettle" whisrle-lmd""is.._ gsmrlty- due· to: air flowing 
under instead of around '.-Or over- a ·moulding,.;: - 
,._ 
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There is no way to simulate the air flow that makes 
exterior wind whistles, so a road test is usually neces- 
sary. Take- along a roll of body tape to help isolate the 
problem areas when they are iocated on the road test. It 


is usually helpful to have an assistant drive the vehicle 


or locate the noise. Road test the vehicle with the front 
windows up and then down, to be sure the noise is 


coming from outside the vehicle. Also, drive the vehicle 
in both directions, as the prevailing wind could influence 


the noise level. Trv to determine from which area of the 


vehicle the wind whistle is coming: 


•Grille area 


•Hood bezel 
• Fender mouldings 
•Windshield reveal mouldings 
•Luggage rack 
When the source of the wind whistle has been found, 
isolate that component by applying body tape to the 
suspected area. Retest the temporary repair. If the body 


tape stops the whistle, align and tighten the mould- 


ing/ bezel or apply 3M Clear Auto Sealer or equivalent to 


fill the gap that is causing the whistle. 


GRILLE AREA 


A process of elimination is the only system to us~ in 


locating a wind whistle in the grille area. Make a wmd 


deflector from a piece of cardboard, large enough to 
cover one-half of the grille area. Tape this deflector to 
the right front area of the vehicle and road test the 
vehicle. If the wind whistle is still there, move the de- 


flector to the left front and road test the vehicle. After 


determining which half of the grille area is causing the 
wind whistle, apply body tape to all the mouldings and 
components around the grille opening. Continue road 


testing the vehicle, progressively remove tape segments 
until you have isolated the wind whistle. Align and 


tighten the mouldings or fill the gap with a clear sealer. 


FENDER MOULDINGS 


Fender mouldings that are not prop~rii ~li°ined or 


tightly seated to the fender can cause a wind whistle. If 
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this is the case, apply body tap~ to the suspected mould- 
ing and road test the vehicle. If the wind whistle has 
been eliminated with the body tape, align and tighten 
the moulding or fill the gap with a clear sealer. 


BODY MOULDINGS 


Body or windshield reveal mouldings that are not 
properly aligned or tightly seated can allow air to flow 
under rather than over them, generating a wind whistle. 


Apply body tape to the suspected area and road test th_e 
vehicle. If the wind whistle is still there, apply addi- 
tional strips of body tape to the area, until the wind 
whistle source is located. If a large area has been cov- 


ered with body tape, continue the road test and progres- 
sively remove body tape segments until the win~ whist.le 


has been isolated. Align and tighten the mouldmg or fill 
the gap with a clear sealer. 


LUGGAGE RACKS 


Luggage racks present a problem area similar to the 


grille area covered above. Make a deflector from card- 


board, large enough to cover one-half the frontal area of 


the luggage rack. Tape the deflector to the luggage rack 


and road test the vehicle. If the wind whistle is still 
there, move the deflector to the other side and repeat the 


road test. After determining which side of the luggage 
rack is causing the wind whistle, apply body tape to all 


mouldings, supports and rails. Continue the road test 


and progressively remove tape segments until the wind 


· whistle has been isolated. Align and tighten t.he mould- 


ings, supports and rails or fill the gap(s) with clear 


sealer. 


Tools 
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The information contained herein provides instruc- 
tions for bulge. crease and dent repair. The terms are 


defined as follows: 


•Bulge-An impression in the metal from inside to 
outside. 


• Crease-A depression in the metal up to 1/2-inch to 


2 inches long or longer. 
•Dent-A depression in the metal larger than 1/4- 


inch by 1/ 4-inch. 


(ll Wash damaged area with mild detergent and 
water to remove dirt. 


(2) Clean repair area using wax and silicone re- 
mover. such as DuPont Prep-Sol, Ditzler Acryli-Clean, 
or equivalent. 


(3) Use a grinder to remove paint and to outline 
damaged area. 


(a) Use a grade 24 disc for initial grinding. 


(b) Follow up with a grade 50 disc to prevent 


coarse scratches from showing up in final finish. 


( 4 l A bulge may require application of heat to 


shrink metal. 


(a) Heat metal bulge with an oxygen-acetylene 


torch and immediately upset bulge area with a hammer 
and dolly. 


(b) Do not attempt to hammer bulge below orig- 


inal contour completely while metal is hot or metal will 
be overshrurtk. 


(5) To restore contour of a bulge, crease or dent 
after straightening and grinding, apply plastic body 
filler, such as DuPont Polyester Autobody Filler, Ditzler 


''999" Body Filler. 3M Plastic Filler, or equivalent. For 


best results, mix plastic body filler and hardener accord- 


ing to manufacturer's instructions. 


(6) Apply plastic filler with a plastic spreader. Use 


firm pressure to aid in removing air bubbles which will 


show up as pinholes. 
· 
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(7) Use an air file or hand file board for shaping of 
plastic filler. 


(a) For initial shaping of plastic filler, use a 
grade 36 paper. 


(b) For final shaping and sanding contours in 


plastic filler, use a grade 40 paper. 


(8) Featheredge paint into bare metal area as de- 


scribed in following steps. 


(a) For rough featheredging, use a grade 80 disc 


on a random disc sander. 


(b) For final featheredging, use grade 180 disc 
on random disc sander or 220 grade paper on a hand 
sanding block. 


PAINT REPAIR WITH ACRYLIC ENAMEL 
Recent advancements in acrylic enamels have ;:iro- 
duced a repair procedure which can be used to effec- 


tively spot repair a panel or an area where panels join. 


This procedure should be used only on secondary sur- 


faces of the vehicle (all surfaces below the level of the 


top of the wheel openings). If repair of a panel requires 
more than one-half the total panel area. the entire panel 


should be refinished. 


(l) Using a mild detergent and water, wash com- 
plete panel and rinse thoroughly. 
(2) Clean repair area with a wax and silicone re- 
mover, such as DuPont Prep-Sol, Ditzler Acryli-Clean, 


or equivalent. 


(3) Remove loose paint and rust with body grinder. 


Featheredge area with sandpaper. 
( 4) Apply metal conditioner, following manufac- 


turer's instructions. 


(5) Wash area to be painted. 


( 6) Mask area to be painted. 


(7) If bare metal is showing through paint in repair 
area, use following steps to prime area. 


(a) Apply metal conditioner to bare metal ac- 
cording to manufacturer's instructions. 
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(bl Mix primer following manufacturer's 


instructions. 


(c) . .\pply primer and allow to air dry. 
(d) Remove masking and wet sand repair area. 


(e) If scratches or pin holes appear in surface, 


apply glazing putty according to manufacturer's 
instructions. 


(f) After glazing putty dries, wet sand and 
clean area. Apply final coat of primer and allow to air 


dry. 
(g) Wet sand and clean area with an after-sand- 


ing cleaner. 


(8) Mask area to be painted. 


(9) Mix acrylic enamel color using a paint shaker 
and following manufacturer's mixing instructions. 


(10) Adjust air pressure at air regulator to obtain 40 


psi at spray gun and spray test panel. Adjust gun to 
obtain desired pattern. 
(11) Apply one medium color coat to primed area and 


allow paint to set up for 25 minutes. 


(12) Apply two or more medium color coats. Overlap 


edges of each coat to produce a tapered edge. Allow each 


coat to flash completely. 


(13) Adjust air pressure at air regulator to obtain 70 


psi at spray gun and spray test panel. Adjust gun as 
necessary to obtain desired pattern and color match. 
(14) Spray one full wet color coat over entire repair 
area. Overlap edges of previous coat. 


(15) Empty gun and fill cup with enamel reducer. 
Reduce air pressure at air regulator to obtain 20 psi at 
spray gun. 


(16) Spray blend-coat over edges of old and new 


paint. 


(17) 


(18) 


Spray one or two medium coats over entire area. 
Remove all masking when paint has tacked up. 


- 
~ 
- · 
~ 
~- -.e 


NOTE: If a haze appears 01Jer repair area after it has 


dried, rub area lightly with liquid polishing compound .. 


FINISHING METAL REPLACEMENT PARTS 


Metal body service replacement panels or assemblies 


are painted with a black factory primer. For proper 


adhesion of acrylic enamel color coats in service, the 


following refinish steps are necessary. 


(1) Wash part with paint finish cleaning solvent, 
such as DuPont Prep-Sol. Ditzler Acryli-Clean, or 


equivalent. 


(2) Scuff sand part with 360 grade dry sandpaper. 


. .\.void cutting through and rewash part. 


(3) Mix primer/ sealer following manufacturer's 
instructions. 


(4) Apply primer/sealer and allow to air dry: - 
· - · · 


(5) Wet sarn:t-smooth and cle_an w_ith ·at~l""Sandi.~ 


cleaner. - 


Painting Tips 


• 
Use only one brand of refinish materia1s on each reoair . 


• 
Follow manufacturing instruction for •Jse of reii n1sn materials. 
• 
Use recommended reoucer according to shop temperature and 
humidity conditions. 


• 
Mix oaint thoroughly. 


• 
Spray a test oanel and adjust gun to obtain desired color before 
attempting to spray vehicle. 
• 
When matching colors: 


- A given color can be darkened by : 


1 . decreasing air pressure 
2. increasing fluid setting on gun 
3. moving gun closer to surface 


- A given color can be lightened by : 


1. increasing air pressure 


2. decreasing fl uid setting on gun 


3. moving gun farther from surface 


Metallic Color Guide 


To Lighten a Metallic Color: 


• 
Use a Fast-Drying Thinner 


• 
Add More Reducer 


• 
Raise Air-Pressure 
• 
Apply Dryer Coats 
• 
Wait Longer Between Coats 


• 
Mist Coat 
• 
Adjust Fluid Valve on Gun (Close) 
• 
Adjust Air Valve on Gun (Open) 


• 
Hold Gun Further From the Surface 


To Darken a Metallic Color: 


• 
Use a Slow-Drying Thinner 


• 
Use Less Reducer than Normal 


• 
Lower Air-Pressure 
• 
Apply Wetter Coats 
• 
Allow Less Waiting Time Between Coats 


• 
Use Retarder in Paint 


• 
Open Fluid Adjustment on Gun 


• 
Close Air Adjustment on Gun 


• 
Hold Gun Closer to the Surface 


70427 


70428 


(6) Apply acrylic enamel color coats as required. 


(7) If part is a replacement fender, perform addi- 


tional following steps: 


(a) Clean inside of replacement fender and al- 


low to dry. 


(b) Apply 1/8-inch thick film of spray under- 


coating, using 3M Body Schutz Rubberized Coating (or 
equivalent)·and 3M Applicator Gurr (or equivalent), or a 
double coat of aii:-dr/ acrylic enamel to emire inside 


surface oi fender. 


FINISHING PLASTIC TRIM PARTS 


General 


Paintable plastic interior trim parts can be divided 
into three general types: 


• Polypropylene plastic (Rigid) 
• ABS plastic (Rigid) 


•Vinyl plastic (Flexible) 
It is important to be able to identify each plastic in 


order to paint it satisfactorily. 
The purpose of the following test is to determine the 
identity of a given plastic so that proper paint pro- 


cedures and materials can be used. 


Test for Polypropylene and ABS Plastic 


To determine if a service part to be painted is Poly- 


propylene or ABS plastic, perform the following burn 
test: 
(1) From hidden backside of part, remove a sliver of 
plastic with a sharp knife. 


(2) Hold sliver of plastic with needlenose pliers and 


ignite plastic. 


(3) Observe burning plastic closely. 


(a) Polypropylene burns with a clear blue flame 
which has a yellow tip and no readily visible smoke. 
When extinguished, it gives off a white smoke with a 
odor of paraffin. 
· 
· 


(b) ABS plastic burns with an orange flame and 


readily visible black, sooty smoke which hangs tempo- 
rarily in air. 


··-rest for Vinyl Plastic 


~· 
.. \ . ., 


.L . ~ : To det.~r111ine i£a~art tcibe painted is vinyl plastic, a · · 


copper wire test may be performed as follows: 


\ 1) Heat a copper wire in a suitable flame such as a 
propane torch until wire glows (red). 


l2) Touch heated wire to backside or hidden surface 


of part being tested in a manner so as to retain some of 


plastic material on wire. 


(3) Return wire and retained plastic to flame and 


observe ior a green turquoise blue flame. A flame in this 
color range indicates that plastic being tested is vinyl. 


Procedure for Painting Rigid Polypropylene Plastic Parts 


The system for painting polypropylene parts involves 


the use of a special primer. Since polypropylene plastic 
is rigid, it can be color coated after prime with appropri- 


ate .Jeep color interior spray paint (plastic and vinyl) or 


equivalent. 
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CAUTION: It is essential that the sen1"ce part be 


primed first n·ith a coating of Jeep 899J626 poly- 


propyiene primer (or equivalent) according to the in- 


structions. Failure to use the required pn.mer as 
directed 1..oill result in the color coat lifting or peeling. 


(1) Wash part thoroughly with paint finish cleaning 
solvent, such as DuPont Prep-Sol, Ditzler Acryli-Clean, 
or equivalent. 
(2) Apply a thin, wet coat of polypropylene primer 
according to instructions on label. Wetness of primer is 
determined best by observing gloss reflection of spray 


application in adequate lighting. Be sure primer appli- 


cation includes all edges. 


(3) Allow primer to flash completely. 


(4) Apply appropriate color coat of interior spray 


paint and allow to air dry before installing part. 


Procedure for Painting Rigid ABS Plastic Parts 


Rigid A.BS plastic requires no primer. Jeep color inte- 
rior spray paint (plastic and vinyl) or equivalent will 


adhere satisfactorily to rigid ABS plastics. 
(1) Wash part thoroughly with a paint finish clean- 
ing solvent, such as DuPont Prep-Sol, Ditzler Acryli- 
Clean, or equivalent. 


(2) Color coat part using appropriate Jeep color in- 
terior spray paint (plastic and vinyl) or equivalent. 


(3) Allow to dry and then install part. 


NOTE: .4pply only sufficient co/,or for proper hiding to 
avoid washCYUt of grain effect. 


Pro~edure for Pai~ting Flexible Vinyl Plastic Parts 
, 


The paint system for flexible vinyl plastic involves the 


use of Jeep interior spray paint (plastic and vinyl) or 


equivalent. 


NOTE: No special primer is required when painting 
flexible ·vinyl plastic parts. 


(1) Wash part thoroughly with a vinyl cleaner. 


Wipe off cleaner while still wet with a clean, lint-free 
cloth. 


(2) Immediately after wiping surface dry, apply ap- 


propriate Jeep color interior spray paint (plastic and 


vinyl) or equivalent in wet coats allowing sufficient 
flash time between coats. 


(3) Allow to dry completely before installing part. 


NOTE: A..pply only sufficient co/,or j ar proper hiding to 
avoid washout of grain effect. 
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Glove Box Assembly 
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GENERAL 


CJ instrument panels are of formed sheet metal con- 
struction and are reinforced with braces and fastened to 


adjacent body panels with screws. 
A crash pad is available for.CJ models_ and is attached 


to th~ insmmrent-pa1'el (fig. 3C-l). 
- 
- 
· 


. . -· i ~ #. - 
• 
. . • Fig, 3_C,.1 
lnatrumeat Panel 
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INSTRUMENT CLUSTER 


Removal 


NOTE: If equipped with air conditioning, remove 


screws attaching evaporator assembly to instrument 
panel and lower evaporator assembly. 


(1) Disconnect battery negative cable. 


(2) Disconnect speedometer cable. 


(3) Remove cluster attaching screws and remove 
cluster. 


( 4) Mark bulb and wire connectors, and disconnect 


cluster electrical connectors and lamps. 


Installation 


(1) Connect cluster lamps and electrical connectors. 


(2) Position cluster on instrument panel and install 
attaching screws. 


(3) Connect speedometer cable. 


( 4) Connect battery negative cable. 


INSTRUMENT PANEL 


Removal 


NOTE: If equipped with air conditioning, remove 
screws attaching e'Vaporator assembly to instrument 


panel and lower e'Vaporator assembly. 


3C-2 
INSTRUMENT PANELS AND COMPONENTS 


11; Disconnect batter;.· negati\·e cable. 


12 ) Remove screws attaching steering coiumn bezel 


to instrument panel. Remove bezei. 


! 3) Disconnect emergency brake bracket from in- 


strument panei. 


14 J Disconnect speedometer cable. 


( 5) Disconnect heater control cables from damper 


door levers. 


(6) Remove windshield clamp knobs and brackets. 


17) Remove crash pad, if equipped. 
(al If equipped with a soft top, unsnap top 


snaps at windshield corners. unfasten straps at center 
and sides of front top support, lay top support back to 
rear. and release top from header retainer. 


! b) If equipped with a hardtop enclosure, re- 
move hardware attaching enclosure to windshield and 


rear quarter panels and support enclosure with wood 


blocki ng I fig. 3C-2l. 


( CJ Fold windshield down onto hood. 


( d) Remove screws attaching crash pad, if 


equipped, and remove crash pad. 


--~­ 
·- ···"- - 
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Fig. 3C-2 
Hardtop Enclosure Suppported wlth Wood BlocxlnQ 


iSl Disconnect all electrical connections. 


(9) Remove steering wheel. 


( 10) Remove automatic transmission shift lever, if 


equipped. 


!a ) Place automatic transmission shift lever in 


Park. 


(bl Drive out roil pin attaching shift lever to 


shift bowl and remove sh ift lever. 


( 11 l Remo\·e instrument panei-to-dash panel attach- 


ing screws and remove instrument panel. 


Installation 


-- --rn : E:osition instrument pa11e:ttn:-v.e1l~de and install 
attaching-screws. ·., · · · 
- 
--·- 
-· ··'" 


(2) Install automatic transm1ss10n shift lever. if 
equipped. Insert shift lever in shift bowl and install roll 
pm. 
( 3} Install steering wheel. 
( 4) Connect all electrical connections. 


(5) Install crash pad. if equipped. 


(a) Position crash pad on instrument panel and 


install attaching screws. 
(b) Raise windshield to upright position. 


(c) If equipped with a hardtop enclosure, re- 


move wood blocking supporting top and lower top onto 
body and windshield. Install hardware attaching top to 
windshield and rear quarter panels. 


(d) If equipped with a soft top. engage top with 
header retainer, position top support in upright position 
and fasten center and side straps, and fasten top snaps 
at windshield corners. 


16) Install windshield brackets and clamp knobs. 
(7) Connect heater control cables to damper door 


levers. 
(8) Connect speedometer cable. 


19) Install emergency brake bracket to instrument 


panel. 


(10) Position steering column bezel on instrument 


panel and install attaching screws. 
(11) Connect battery negative cable. 


CRASH PAD 


Removal 


(1) If equipped with a soft top, unfasten top snaps 


at windshield corners, unfasten straps at center and 
sides of front top support, lay top support back to rear 
and release top from header r-etainer. 


(2) If equipped with a hardtop enclosure. remove 


hardware attaching top to windshield and rear quarter 


panels and support top with wood (fig. 3C-2). 
(3) Remove windshield clamp knobs and fold wind- 


shield down onto hood. 


(4) Remove screws attaching crash pad and remove 
crash pad. 


lnstatlatlon 


(1) Position crash pad on instrument panel and in- 
stall attaching screws. 


(2) Raise windshield to upright position and install 


clamp knobs. 


(3) If equipped with a hardtop enclosure. remove 
wood blocking supporting top and lower top onto body 


and windshield. Install hardware attaching top to wind- 


shield and rear quarter panels. 


(4) If equipped with a soft top, engage top with 


header retainer, position top support in upright position 


and fasten center and side straps, and fasten top snaps 


at windshield-corner. 


GLOVE BOX ASSEMBLY 


Removal 


(1) Remove glove box-to-instrument panel attach- 
mg screws. 


(2) Remove striker. 


(3) Compress glove box at the crease lines and re- 


move box through opening. 


Installation 


(1) Compress glove box at the crease lines and in- 
sert box in opening. 


(2) Install glove box-to-instrument panel attaching 
screws. 


(3) Install and adjust striker. 


Glove Box Door and Hinge 


Removal 


The glove box door hinge mounting holes are elon- 
gated to provide adjustment. The hinge screws may be 


loosened and the door moved in the desired direction to 


fit the door opening. 


( 1) Remove hinge-to-instrument panel attaching 


screws. 


(2) Remove door and hinge assembly. 


Installation 


(1) Position door and hinge assembly on instrument 
panel. 


(2) Install hinge-to-instrument panel attaching 


screws. 
't· 
- 


(3) Adjust door. 


Striker Adjustment 


The glove box door lock striker is attached to the 


instrument panel opening with sheet metal screws. The 


striker can be moved in or out for door closing 


adjustment. 


INSTRUMENT ILLUMINATION 


Instrument panel illumination is provided by three 


bulbs in the instrument cluster, six molded lamps in the 


instrument panel. and one bulb each in the voltmeter 


and oil gauge. Protection for the panel bulbs and lamps 


is provided by the 3-amp fuse located in the fuse panel. 
The 3-amp fuse is fed from the headlamp switch through 
a rheostat. 


Do not pull on the bulb wires to remove the bulb 
socket. Grasp the socket and_Qull .straight out . 


... ·~·v· To remove the molded l~l!lPS; r!t_moY,e .• Jhe wire con- 


-nectars. Squeeze the lamp. together·at .. the:-top and bot- 


tom to release the small retaining tabs. Push the lamp 
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through the panel (toward the steering wheel). To install 
the molded lamps, push into the panel until the retain- 


ing tabs snap into place. 


SPEEDOMETER 


A magnetic type speedometer is used on all CJ models. 


All speedometers are equipped with a ratchet device 
to prevent turning the odometer backward. 


The following data is supplied for testing and calibrat- 
ing the speedometer heads. 


Speedometer Calibration 


Shaft Speed 
Indication 
(rpm I 
(mph I 


333.3 
20.± 1.5 


666.7 
4.0 ± 1.5 
- 
916.7 
55 ± 1.5 
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Speedometer Head Replacement 


Speedometer head replacement includes resetting the 
replacement odometer to the same mileage as the one 


removed, unless such setting conflicts with local 
ordinances. 
(1) Remove cluster. 


(2) Carefully uncrimp lip of outer bezel. Remove 


outer bezel, glass and glass retaining bezel. 


(3) Remove attaching screws from speedometer 
housing. Remove speedometer and face plate assembly. 


f4) On replacement speedometer, unhook odometer 


· 'reta~ng dip. Twist and push down to disengage clip. 


(5) Remove odometer and set to proper mileage. 
Refer to Odometer Setting Procedures. 


(6) Install odometer. 


NOTE: Check anti-backup spring for proper 


positioning. 


(7) Install retammg spring clip using needlenose 
pliers. Do not force clip against dial face. 


(8) Check all light guards for proper positioning. 
Install speedometer and face plate assembly. Install 
speedometer attaching screws and washers. 


(9i Remove all fingerprints and debris from inside 


surface of glass. 


(10) Install glass, glass retaining bezel and outer be- 
zel. Careiully crimp outer bezel lip four places. 


(11) Install cluster. 


Odometer Setting Procedure 


The following procedure applies with the odometer 
removed from the speedometer head. Ref er to figure 3C- 
3. 
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Ag. 3C-3 
Advancing Odometer Reading !for Replacement Only) 


Hold the fifth separator and rotate the last five nu- 
merals in their normal direction until the desired sixth 


digit is obtained. When the desired sixth digit is ob- 
tained, align the fourth separator in line with the fifth 
separator. Rotate the last four numerals, repeating the 


process until the desired total mileage is obtained. When 


installing the odometer, the separators must straddle a 


cross bar to maintain proper number alignment. 


Speedometer Cable Inspection 


Visual!'; inspect cable for breaks. kinks. cracks, burns 


or other physical damage. Remove core from cable as- 
sembly and place on a flat surface in the form of an 
inverted C" and then cross the open ends. Hold one end in 


the left hand, the other in the right hand. Twist one end, 
applying light finger pressure to the other end. If the 
core is satisfactory, the turning action will be smooth. A 
damaged core will react by jumping about on a flat 


surface. 
The speedometer cable requires graphite grease for 


lubrication. 


CLOCK 


The clock is attached to the instrument panel by a 


retaining bracket secured with two screws. To reset the 
clock, puil out the adjustment knob and rotate. Hands of 


fast running clocks should be turned backward, and 
slow running clocks forward. Clock speed wiil then be 
corrected automatically after one or two adjustments. 


CIGAR LJGHTEH 


The cigar lighter is attaching to the bottom of the 


instrument panel on all CJ models. 


The lighter can be removed by removing the battery 


feed wire and ground wire and unscrewing the shell that 
surrounds the lighter. 
The lighter circuit is protected with a 10-amp fuse 
located at the fuse panel. 
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GENERAL 


All Cherokee-W agoneer-Truck instrument panels are 
of formed sheet metal construction and are reinforced 
with braces and fastened to adjacent body panels with 
bolts. 


A-vinyJ-covered:µol~etha~pad is attached·to- 
the instrument paner on- all rriooels (fig. 3C-4). 
-~ ·- 
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INSTRUMENT CLUSTER 


Removal 


l 1) Disconnect battery negative cable. 


i 2) Disconnect speedometer cable. 


13) Cover steering column to prevent damaging 
paint. 


( 4) Remove cluster attaching screws and tilt top of 
cluster toward interior of vehicle. 


I 5) Mark electrical connectors and hoses, and dis- 


connect electrical connectors and heater vacuum hoses. 


(6) Disconnect blend air door control cable. 


(7) Remove cluster. 


Installation 


(1) Position cluster on instrument panel. 


12) Connect blend air door control cable. 


r 3) Connect electrical connectors and heater vac- 


uum hoses. 


( 4) Install cluster attaching screws. 


(5) Connect speedometer cable. 


16) Connect battery negative cable. 


17) Remove covering on steering column. 


(8) Check heater and gauge operation. 


INSTRUMENT PANEL 


Removal 


(1) Disconnect battery negative cable. 


(2) Remove instrument panel crash pad, as outlined 


in this chapter. 


(3) Remove evaporator assembly and ducts. if 


equipped with air conditioning. 


( 4) Remove instrument cluster. 


(5) Remove radio and amplifier fader switch, if 


equipped. 


(6) Remove parking brake lever assembly. 


(7) Remove air vent cables. 


(8) Disconnect electrical connectors and remove 


courtesy lights. 


19\ Disconnect defroster hoses. 


110\ Remove steering column trim panel. 


i 11) Remove bolt from center of brace and lower 


steering column. 


( 12) Remove instrument panel attaching screws and 


remove panel. 


Installation 


( 1\ Position instrument panel and install attaching 


screws. 


I 2) Raise steering column and install bolt in center 
of brace. 


r 3) Install steering column trim panel. 


I 4 \ Connect defroster hoses. 


( 5) Connect electrical connectors and courtesy 
lights. 


INSTRUMENT PANELS AND COMPONENTS 
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r6l Install air vent cables. 


17\. Install parking brake lever assembly. 


18l Install instrument cluster. 


19) Install radio and amplifier fader switch, if 


remo\·ed. 


( 10) Install evaporator assembly and ducts, if 


removed. 


(11} Install instrument panel crash pad. 


(12) Connect battery negative cable. 


CRASH PAD 


Removal 


rn Remove windshield and windshield weath- 


erstrip to expose crash pad retaining screws at base of 
windshield (refer to Windshield Removal-Chapter 3N). 


( 2\ Remove instrument cluster. 


13) Remove glove box. 


( 4) Remove ash tray and retainer. 


(5) Remove radio, if equipped. 


16) Remove crash pad-to-instrument panel attach- 


ing screws and nuts. 


NOTE: The nllfs rire acce.<;sible thmugh the cluster. 


11slit m.!J, n11d ul1me box 011eninqs. 


Installation 


11) Position crash pad on instrument panel. 


(2) Install attaching screws and nuts. 


(3) Install radio, if equipped. 


(4) Install ashtray and retainer. 


(5) Install glove box. 


16) Install instrument cluster. 


(7) Install windshjeld_ weatherstrip and windshield 


(refer to Windshield Installation-Chapter 3N). 


GLOVE BOX ASSEMBLY 


Removal 


11) Remove glove box-to-instrument-panel attach- 


ing screws. 


12) Remove striker. 


13) Remove lockout controi switch, if equipped. 


( 4\ :vlove glove box down and out from rear of in- 
strument panel. 


NOTE: On vehicles equipped with air conditioning. 


compress the glove box at the crease lines and rem01.:e 
box through opening. 


Installation 


!l) Position glove box in glove box opening. 


12) Install glove box-to-instrument panel attaching 


>crews. 


13) Install lockout control switch, if removed. 


( 4) Install and adjust striker. 


3C-6 
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Glove Bax Door and Hinge 


Removal 


The glove box door hinge mounting holes are elon- 
gated to provide adjustment. The hinge screws may be 
loosened and the door moved in the desired direction to 
fit the door opening. 
(1) Remove hinge-to-instrument panel attaching 


screws. 


NOTE: On 'Uehicles equipped urith air conditioning, the 
evaporator housing rnust be lowered to obtain access to 


the hinge-to-instrument panel attaching screws. 


(2) Remove door-to-hinge attaching screws. 
(3) Remove hinges and glove box door. 


Installation 


( 1) Position hinges on instrument panel and install 


attaching screws. 


(2) Install door-to-hinge attaching screws. 


(3) Adjust door. 


Striker Adjustment 


The glove box door lock striker is attached to the 
instrument panel opening with sheet metal screws. The 
striker can be moved in or out for door closing 


adjustment. 


PRINTED CIRCUIT 
TO CLUSTER CASE 
GROUND SCREWS 


Lock Cylidder Replacement 


The glove box lock assembly is inserted through the 


glove box door from the outside. The assembly is held in 
place by a screw through the lock clamp cup and into the 


lock case. 
11) Insert key in lock and rotate cylinder counter- 
clockwise to expose the tumblers. 
(2) Remove key and press retainer tumbler down. 


(3) Insert key and remove lock cylinder. 
( 4) If replacement lock cylinder is being installed, 
insert original key into replacement cylinder and file 
tumblers flush with cylinder. Stake tumblers into 
cylinder. 


(5) Press retainer tumbler down on lock cylinder 


and insert key in cylinder. 


( 6) Insert cylinder into lock case. 
17) Hold cylinder in place and remove key. 


INSTRUMENT ILLUMINATION 


Four buibs provide lighting for the instrument cluster 


(fig. 3C-5) and two bulbs illuminate the heater control 
panel. Panel lights are fed from the fuse panel through 
the headlamp switch rheostat. To replace instrument 
cluster bulbs, reach up behind the cluster, twist the bulb 
socket counterclockwise (viewed from the rear) and pull 


out. To replace the. heater control panel bulb, pry the 
bulb socket down to free the spring clip which attaches 


the socket to the panel. 


FUEL GAUGE 
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HEAT~RCONTROLPANEL 
BULBS GROUND WIRE 
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RADIO NOISE 
SUPPRESSOR 
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SPEEDOMETER 


A magnetic type speedometer is used on all models. 
All speedometers are equipped with a ratchet device 
to prevent turning the odometer backward. 
The following data is supplied for testing and calibrat- 
ing the speedometer heads. 


Speedometer Calibration 


Shaft Speed 
1 


Indication 


(rpm) 
I 
(mph) 


333.3 
20 ± 1.5 


666.7 
4.0 ± 1.5 


916.7 
55 ± 1.5 


60599 


Speedometer Head Replacement 


Soeedometer head replacement includes resetting the 
repiacement odometer to the same mileage as the one 


removed, unless such setting conflicts with local 


ordinances. 


(1) Remove cluster. 


(2) Remove printed circuit board attaching screws 


and separate cluster case from bezel. 


( 3) Remove two speedometer attaching screws and 


speedometer. 


( 4) Remove odometer retaining c~ip. 


(5) Remove odometer. 


(6) Install-odometer assembly. 


NOTE: Check anti-backup spring for proper 
positioning. 


(7) Install retaining spring clip. 


18) Install speedometer head. 


(9) Install printed circuit board. 


( 10) Install cluster. 


Odometer Setting Procedure 


This procedure applies with the odometer removed 
from the speedometer head. Refer to figure 3C-6. 
Hold the fifth separator and rotate the last five nu- 


merals in their normal direction until the desired sixth 


digit is obtained. When the desired sixth digit is ob- 


tained. align the fourth separator in line with the fifth 


separator. Rotate the last four numerals, repeating the 


.· process until tile desired total mileage is,.obtained. When 


installing the odometer, the separators must straddle a 


cross bar to maintain proper number alignment. 
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Fig. 3C-6 
Advancing Odometer Reading (for Replacement Only) 


Speedometer Cable Inspection 


Visually inspect cable for breaks, kinks, cracks, burns, 


or other physical damage. Remove core from cable as- 


sembly and place on a flat surface in the form of an 
inverted U and then cross the open ends. Hold one end in 
the left hand, the other in the right hand. Twist one end, 


applying light finger pressure to the other end. If the 
core is satisfactory, the turning action will be smooth. A 


damaged core will react by jumping about on a flat 


surface. 
The speedometer cable requires graphite grease for 
lubrication. 


CLOCK 


The clock is attached to the instrument panel with two- 


nuts. 
If the vehicle is not equipped with air conditioning, 


the clock may be removed by reaching behind the in- 
strument panel and removing the nuts. 


If the vehicle is equipped with air conditioning, access 
to the clock can be obtained by removing the giove box 


liner attaching screws and pulling down the top portion. 


To reset the fJUartz clock. press left side of rocker bar 
to set hours. Press right side of rocker bar to set 


minutes. 


CIGAR LIGHTER 


The cigar lighter is mounted to the instrument panel 
on all models. 
The lighter can be removed by disconnecting the bat- 
tery feed wire and unscrewing the shell that surrounds 


the lighter. 
The lighter circuit is protected with a 10-amp fuse 
located at the fuse panel. 
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GENERAL 


The blend-air type heater and defroster system is used 
on all CJ vehicles. The blend-air method of heating uses 
a constant flow system with engine coolant continuously 
flowing through the heater core. The temperature of the 


·heated air entering the passenger compartment is con- 
trolled by regulating the quantity of air which flows 


through the heater core air passages, then blending it 
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with a controlled amount of cool, fresh air which by- 
passes the heater core. System controls and operation 
are described in this section. 
When servicing a malfunctioning heater system, ref er 
to the Service Diagnosis for a list of the possible causes 
and recommended service procedures. 


SYSTEM CONTROLS 


The heater and defroster controls consist of a fan 


control switch and three push-pull lu:i.obs .aaid cable as- 


semblies which are located on the instrument panel (fig. 


3D-l). 
The air control is a dual function control. When the 
control is pulled to the first position (Heat), it opens a · 


door in the fresh air inlet to allow air to enter the heater. 


When the control is pulled completely out (Vent), it 


opens two additional doors (one in the left end oi the 
fresh air inlet and one on the right side oi the heater) to 
allow fresh air to enter the passenger compartment. A 


new fresh air duct has been added to direct fresh air to 
the driver's side. 
The defrost control knob operates a door in the heater 
housing which regulates heater and defroster operation 


by directing the flow of air through the defroster hose or 
floor outlet. 
The temperature control knob adjusts the amount oi 
airflow around the heater core and through the heater 
core air passages. This regulates the degree of heat en- 
tering the passenger compartment. 
The fan control is a four-position control switch {Off, 
Low, Med and High), which regulates the blower 
motor and airflow for heat and defrost. 


30-2 
HEATER 


HEATER AND DEFROSTER OPERATION 


The heater is part of the engine cooling system and 
depends on normal engine operating temperature and 


airflow through the cowl fresh air intake to heat the 


interior of the vehicle. During heater operation, close 


the fresh air vent. 
The air control knob operates a door in the fresh air 


intake duct which allows air to enter the heater housing. 
When the knob is pushed in, no air will enter the heater. 
As the knob is pulled out to the first position (Heat), the 
door opens, allowing airflow to the heater. The air con- 
trol knob must be pulled to the Heat position to operate 


the heater. 


The temperature control knob operates the blend air 
door in the heater housing (fig. 3D-2). At the full out 
position, all air is directed through the heater core, pro- 


viding maximum heat flow. At the full in position, all 
air is directed around the heater core, providing un- 


heated fresh air. Any in-between position of the control 
allows a blend of cool, fresh outside air and heated air. 
The defrost control knob must be pushed in for the 
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DEFROSTER DUCT----- 


blended air to enter through the floor heat duct. When 
the defrost control knob is pulled out completely, all 


airflow will be directed through the defroster hose and 


onto the windshield. Any in-between position of the 


defrost control divides the airflow between the defroster 
hose and the floor heat duct. 


If additional airflow is required, the blower motor 
should be operated at one of the three available speeds. 


FRESH AIR VENTILATION 


The fresh air ventilating system directs outside air 


through the air inlet to a door in the left end of the air 


inlet to provide air to the driver's side and also through a 
door on the right side of the heater to provide air to the 


passenger side. These doors are cable and linkage con- 
trolled. When the air control knob is pulled all the way 
out to the vent position, the driver's vent door is opened 
by linkage on the air inlet and the passenger vent door is 
opened by a cable that is attached to the linkage on the 
air inlet. When the air control is pushed in, no air will 
enter the vehicle. 
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DRAINAGE 
HOSE--._. 


FRESH AIR VENT 


Condition 


FAN MOTOR. 


WILL NOT RUN 
AT ANY SPEED 


FAN MOTOR RUNS 
AT ONE SPEED ONLY 
FAN RUNS BUT DOES 
NOT CIRCULATE AIR 


HEATER WILL NOT 
HEAT 


WILL NOT DEFROST 


... . . .,:·.h,;.r" ... ~ 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 


(1) 
(2) 


(1) 


(2) 


(1) 


(2) 


(3) 


(4) 


(1) 


(2) 


Fig. 30-3 
Fresh Air Intake 


Service Olagnoaia 


Possible Cause 


Blown fuse· 


Loose connection 
Poor groWid::-:- 
~::::::-_ 


Faulty switch 
Faulty motor 
Faulty resistor 
Faulty switch 
Faulty resistor 
Intake blocked 
Fan not secured to 
motor shaft 
Coolant does not reach 
proper temperature 
Heater core blocked 
internally 
Heater core air-bound 
Blend-air door not in 
proper position 
Control cable adjustment 
incorrect 
Defroster hose damaged 


..... ~ 
.... · 
· 
· ~· 
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Correetion 


(1) Replace fuse 
(2) Inspect and tighten 
(3) Clean and tighten 
(4) Replace switch 
(5) Replace motor 
(6) Replace resistor 


(1) Replace switch 
(2) Replace resistor 


(1) Clean intake 


(2) Tighten securely 


(1) Check and replace 
thermostat if necessary 
(2) Flush or replace core 
if necessary 
(3) Purge air from core 
(4) Adjust cable 


(1) Adjust control cable 


(2) Replace defroster hose 


80587A 
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30-4 
HEATER 


FAN' CONTROL SWITCH 


Removal 


( 1) Rotate knob until slot in neck of knob is visible. 
Insert a small bladed screwdriver in the slot and depress 


spring metal clip toward knob. This will relieve tension 
on the spring metal clip and allow knob to slide off shaft 


(fig. 3D-4). 
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Fig. 30-4 
Fan Control Knoll locldng Feature 


(2) Remove retaining nut and trim ring. 


(3) Remove switch from instrument panel and dis- 


connect wires. 


Installation 


(1) Connect wires 
and position switch in 
instrumen tpanel. 


(2) Install trim ring and retaining nut . 


. (3) Install control knob. 


CONTROL CABLES 


Adjustment 


The only cable that is adjustable is the cable from the 
air inlet linkage to the passenger vent door at the right 
side of the heater. This cable has a turnbuckle adjust- 
ment located approximately six inches above the cable 


attachment to the right side of the heater. Adjust this 
cable until the passenger vent door is closed when the air 


control knob is pushed in. 


)"fO~: If the cabf,e is adjusted bf!JJ.q'nd the_closf!d door 


J?.<!.S..i.tiOJJrrj,t__-yzi,ll __ ca~~-~~ bind in tJJ!J,.Ji.'!!~O{l!L and .ll' .. au~ 


prevent the driver's veyt door.from-cf!J.si._~g;:;~-,-;. . :~ .. 
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- 
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Replacement 


( 1) Disconnect cable from door and housing. 


='fOTE: The control cables are retained on the backside 
of the instrument panel by plastic tabs. To disengage the 


cables from the instrument paneL press the plastic tabs 


together and pull out the cable. 


(2) Remove cable from instrument panel. 


(3) Remove cable-to-damper door. 


(4) Route replacement cable through hole m m- 


strument panel 


(5) Connect cable to door and housing. 


(6) Install cable to damper door. 


(7) Check operation. 


HEATER CORE 


The heater housing assembly must be removed to gain 


access to the heater core .. 


Removal 


(1) Drain approximately two quarts of coolant from 


the radiator. 


(2) Disconnect heater hoses. 


(3) Disconnect damper door control cables. 


( 4) Disconnect blower motor wire. 


(5) Disconnect water drain hose and defroster hose. 


(6) Remove nuts from heater housing studs in en- 
gine compartment. 


(7) Remove heater housing assembly by tilting 


down to disengage from air inlet duct and pulling to the 
rear of the vehicle. 


(8) .Remove heater core from heater housing. 


Installation 


(1) Install heater core in housing. 


(2) Position heater core housing and install attach- 


ing nuts. 


='fOTE: Make sure that the seals around the core pipes 


and blower motor are in position before installing the 


heater to the dash panel. Do not over-torque the heater 


to dash panel nuts as this can cause distortion of the 


heater assembly. Tighten until two threads are visible 


beyond the nut. 


(3) Connect water drain hose and defroster hose. 


( 4) Connect blower motor wire. 


(5) Connect and adjust damper door control cables. 


l 6) Connect heater hoses. 


(7) Replace coolant. 


(8) Check heater operation. 


BLOWER MOTOR 


- -- - 
·-- 
.The. hea~er ,,housing,_assembly must be removed to 


replace the blower motor. 
-- .. .... - -- 
·). 
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Removal 


(1) Remove heater assembly as outlined above. 


(2) Remove blower motor assembly-to-heater hous- 
ing attaching screws and remove blower motor 
assembly. 


Installation 


(1) Position blower motor assembly to heater hous- 
ing and install attaching screws. 


(2) Reinstall heater assembly as outlined above. 


(3) Check blower motor and heater control 
operation. 


DEFROSTER DUCT 


Removal 


(1) Disconnect negative battery cable. 


(2) Drain two quarts of antifreeze from radiator. 


(3) Remove heater hoses. 


( 4) Remove drain tube from heater housing. 


(5) Remove screws attaching evaporator housing to 
instrument panel and lower housing. 


(6) Disconnect wiring from A/C switch. 


(7) Remove screw attaching heater motor housing 
to bracket. 


(8) Remove nuts attaching heater housing-to-dash 
panel from engine compartment. 


(9) Disconnnect speedometer cable. 


(10) Remove glove box. 


ft' ' 
· 1 • · ~"" 
(11) Tilt heater housing assembly back and pull to 
rear and lower housing. 


( 12) Disconnect heater control cables. 


(13) Remove fresh air cover panel from cowl. 


( 14) Remove fresh air·intake duct assembly. 
(15) Lower windshield. 


( 16) Remove screws from defroster duct and remove 
defroster duct and tube. 


Installation 


(1) Position defroster duct and install attaching 
screws and tube. 


(2) Raise windshield and secure. 


(3) Install fresh air intake duct assembly. 


( 4) Install fresh air cover panel on cowl. 


(5) Install heater control cables. 


( 6) Position heater housing assembly on dash panel. 


(7) Install nuts attaching heater housing to dash 


··panel. 


... •.. ..,. _.,,.,,,.. ......... ' (8) Install glove box: 
. -: ........ ~--- .f' 
- ' 


: tt 
·(9) Install speedometer cable. 


HEATER 
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(10) Install screw attaching heater housing to 
bracket. 


(11) Connect wiring to A/C switch. 


(12) Install evaporator housing to instrument panel. 


(13) Connect drain tube to heater housing. 


(14) Connect heater hoses. 


(15) Refill radiator. 


(16) Connect negative battery cable. 


FRESH AIR INTAKE DUCT 


Removal 


(1) Disconnect negative battery cable. 


(2) Drain two quarts of antifreeze from radiator. 
(3) Remove heater hoses. 


( 4) Remove drain tube from heater housing. 
( 5) Remove screws attaching evaporator housing to 
instrument panel and lower housing. 


(6) Disconnect wiring from A/C switch. 


(7) Remove screw attaching heater motor housing 


to bracket. 


(8) Remove nuts attaching heater housing to dash 
panel from engine compartment. 


(9) Disconnnect speedometer cable. 


(10) Remove glove box. 


(11) Tilt heater housing assembly back and pull to 
the rear a lower housing. 


(12) Disconnect heater control cables. 


(13) Remove fresh air cover panel from cowl. 


(14) Remove fresh air intake duct assembly. 


Installation 


(1) Position defroster duct and install attaching 
screws and tube. 


(2) Raise windshield and secure. 


(3) Install fresh air intake duct assembly. 


( 4) Install fresh air cover panel on cowl. 


(5) Install heater control cables. 


(6) Position heater housing assembly on dash panel. 


(7) Install nuts attaching heater housing to dash 
panel. 


(8) Install glove box. 


(9) Install speedometer cable. 


(10) Install screw attaching heater housing to 
bracket. 


(11) Connect wiring to A/C switch. 


(12) Install evaporator housing to instrument panel. 


(13) Connect drain tube to heater housing. 


(14) Connect heater hoses . 


(15) Refill radiator. 


(16) Connect negative battery cable. 
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GENERAL 


The blend-air type heater and defroster system is used 


on all Cherokee, Wagoneer and Truck models. The 


blend-air method of heating uses a constant flow system 


with engine coolant continuously flowing through the 


heater core. The temperature of the heated air entering 


the passenger compartment is controlled by regulating 


the quantity of air which flows through the heater core 
air passages, then blending it with a controlled amount 
of cool, fresh air which bypasses the heater core. System 


controls and operation are described in this section. 
When servicing a malfunctioning heater system, ref er 


to the Service Diagnosis for a list of the possible causes 


and recommended.service procedures. 


SYSTEM CONTROLS 


The heater and defroster controls consists of a fan 
control switch, a vacuum control switch operated by 
three pushbuttons, and a slide temperature control-lever· 


(fig. 3D-5). 
- 


TUBE 


TUBE 


TEMPERATURE 
CONTROL 
CABLE 


Fig. 30-5 
Heater and Defroster Controls 
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-The three pushbuttons maaually operate the vacuum 


con~sw.itch which· di.rects-'lacu~~ vacuum 
mo-to~con trolling. aiz:flow and point of iit..d~tcibutiorL. 


Heater and Defroster Operation 
Heater Control Panel 
Heater Cora 
System Controls 
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The temperature control lever adjusts the amount of 
airflow around the heater core and through the heater 


core air passages. This regulates the degree of heat en- 


tering the passenger compartment. 
· 


The fan control is a four-position control switch (Off, 


Low, Medium, and High), which regulates the 
blower motor and airflow for heat, defrost, and fresh air 


ventilation. 


There has been a vacuum storage tank added to pre- 


vent the heater doors from closing on acceleration and is 


located in the engine compartment in the center of dash 
panel. 


HEATER AND DEFROSTER OPERATION 


The heater is part of the engine cooling system and 
depends on normal engine operating temperature and 
airflow through the cowl fresh air intake to heat the 
interior of the vehicle. During heater operation, close 


the fresh air vents. 
The Off, Heat and Def buttons (fig. 3D-5)· on the 
heater control panel operate a vacuum control switch 


which controls two vacuum motors. When the off but- 


ton is pressed, the vacuum switch shuts off vacuum to 


the air inlet door vacuum motor. A spring closes this 
doof, preventing any -outside air from entering the 
heater (fig. 30-6). 


When the Heat button is pressed, the air inlet door 


is opened by the air inlet vacuum motor and air will flow 


through the heat transition housing and out of the floor 


heat distributor. 
When the Def button is pressed, the vacuum switch 


directs vacuum to the defrost vacuum motor, which 


closes the door to the floor heat distributor . . .\.irflow is 
then directed through the defroster hoses onto the wind- 


shield. The air inlet door remains open to allow airflow 


through the heat transition housing. 
The Temperature control lever operates the blend 


air door in the heater core housing. At the full right 


position, all air is directed through the heater core pro- 


viding maximum heat flow. At the full left position, all 


air is directed around the heater core providing un- 
heated fresh air. The temperature control lever may be 
placed in any in-between position to provide a blend of 
cool.-fresh,. outside ail:. and heater air_ Hawe__ver .. either: 


-t~ rQF -Qai,,lm.Wm must be pressed before-any._ 


~ir. ca~~~~tll~ehlcI,e-. 
_ 
_ : ... 1 
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Fig. 30-6 
Heater and Defroster 


If additional airflow is required, the blower motor 
should be operated at one of the three available speeds. 


FHESH AIR VENTILATION 


The ventilating system has two fresh air vents, one in 


the right-cowl trim panel and one ·in· the left cowl trim 
panel (fig. 3D-7). Both vents are cable controlled with 


the control knobs mounted on the instrument panel to 
the right and left of the steering column. 


RUBBER 
SEAL 


FRESH AIR 


INTAKE DUCT 
COVER 


FRESH AIR 
DUCT CONTROL 


(LOUVER) 
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Fig. 30-7 Fresh Air Intake Duct and Control 


HEATER CONTROL PANEL 


Removal 


(1)· Disconnect battery negative cable. 


-- "' 
·,-:-" .. M"'"''(2r-:Rerriove fnstrument cluster retaining screws. 


· · ,...;..., 
.,;;- 
~ (3)- Disconnect speedometer cable. 


(4) Disconnect electrical connectors from cluster. 
(5) Disconnect vacuum hoses from vacuum control 
switch; 


NOTE: Tag hoses according to their numbered location 
for ease of assembly. 


(6) Remove cluster lamps. 


(7) Disconnect cable from temperature control 
lever. 


(8) Remove instrument cluster. 
(9) Remove heater and defroster control attaching 
screws and remove control from cluster. 
(10) Remove fan control switch attaching screws and. 


remove switch. 
Installation 


(1) Install fan control switch. 


(2) Install heater and defroster control to cluster. 


(3) Position instrument cluster in dash opening. 


( 4) Install cluster lamps. 


(5) Connect cable to temperature control lever. 
(6) Connect vacuum hoses. 


(a) Number 1 on vacuum control switch goes to 
defroster vacuum motor. 


(b) Number 3 on vacuum control switch goes to 


vacuum storage tank. 


(c) Number 4 on vacuum control switch goes to 
air inlet door vacuum motor. 


(7) Connect cluster electrical connectors. 


(8) Connect speedometer cable. 


(9) Install cluster retaining screws. 


-(10) Connect battery negative cable. 
(11) Check heater, defroster and fan operation. 


30-8 
HEATER 


Service Diagnosis 


Condition 
Possible Cause 


FAN MOTOR 
(1) Blown fuse 
WILL NOT RUN 
(2) Loose connection 
AT ANY SPEED 
(3) Poor ground 
(4) Faulty switch 
(5) Faulty motor 
(6) Faulty resistor 
FAN MOTOR RUNS 
(1) Faulty switch 
AT ONE SPEED ONLY 
(2) Faulty resistor 
FAN RUNS BUT DOES 
(1) Intake blocked 
NOT CIRCULATE AIR 
(2) Fan not secured to 
motor shaft 


(3) Inlet door not opening 


HEATER WILL NOT 
(1) Coolant does not reach 
HEAT 
proper temperature 


(2) Heater core blocked 
internally 
(3) Heater core air-bound 


(4) Blend-air door not in 
proper position 
WILL NOT DEFROST 
(1) Vacuum motor not 
operating 
(2) Vacuum control switch 
inoperative 
(3) Defroster hose damaged 


Adjustment 


The blend-air door control cable is equipped with a turn- 
buckle to simplify adjustment. The turnbuckle is located 


in the engine compartment close to the vacuum can. 


(1) Rotate turnbuckle counterclockwise to obtain 


complete closing of the blend-air door when the temper- 
ature control lever is in the far left Cool position. 


(2) Check blend-air door operation by moving tem- 
perature control rever-to-be the Warm position and back 
to the Cool position. Adjust cabel if necessary. 


Replacement 


Correction 


(1) Replace fuse 


(2) Inspect and tighten 
(3) Clean and tighten 
(4) Replace switch 
(5) Replace motor 
(6) Replace resistor 
(1) Replace switch 
(2) Replace resistor 
(1) Clean intake 
(2) Tighten securely 


(3) Replace defective vacuum 
motor, switch or hose. 


(1) Check and replace 
thermostat if necessary 
(2) Flush or replace 
core if necessary 
(3) Purge air from core 
(4) Adjust cable 


(1) Check for engine 
vacuum at vacuum motor 
(2) Check for engine vacuum 
at switch 
(3) Replace defroster hose 
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NOTE: Tag hoses according to their numbered location 


for ease of assembly. 


(6) Remove cluster lamps. 


(7) Disconnect cable from temperature control 
lever. 


(8) Remove instrument cluster. 


(9) Disconnect cable from temperature control 


lever. 


(10) Disconnect cable from blend-air door. 


(11) Connect cable to blend-air door. 


(12) Route cable through dash panel and connect to 
temperature control lever. 


(13) Position instrument cluster in dash opening. 


(14) Install cluster lamps. 


(15) Connect cable to temperature control lever. 


(16) Connect vacuum hoses. 


(1) Disconnect battery negative cable. 
(a) Number 1 on vacuum control switch goes to 


(2) Remove instrument cluster retaining screws. 
defroster vacuum motor. 


(3) Disconnect speedometer cable. 
(b) Number 3 on vacuum control switch goes to 


( ~Disconnectelectrical connectors from cluster-. 
vacuum storage tank. ... - 
- --- . _ _ - . - -_ . 


._..., 
(5).;Woonnect-v.aeullm..lioses. from. vacu:!lllJ,:.co.utroJ, 
• ... - 
(c) . Numbe~4 oxt-vaou.umcontrols.witcll.goes to 


. awitcll; .:: _, ~-: .. -:. : ... ,: - 
~ - - 
- - 
-· 
::: ;._·-.-=arr inlet door. vacuum mot:Or_.~ . . ·- 


- 
• 
, 
•-._.y-;-i,- "'C.... '1-' T'~~ -- 
' "" 
' 
. ........ 
r#l..,1 '• ·- 
C"', 
... 
" 
..... :"' ~ ,,. 
~ 


(17) Connect cluster electrical connectors. 
(18) Connect speedometer cable. 


(19) Install cluster retaining screws. 


(20) Connect battery negative cable. 


(21) Check heater, defroster and fan operation. 


(22) Adjust cable. 
(23) Check cable operation. 


HEATER CORE 


Removal 


(1) Drain approximately two quarts of coolant from 
radiator. 


(2) Disconnect temperature control cable from 
blend-air door. 
(3) Disconnect heater hoses at heater core. 


( 4) Disconnect blower motor resistor wires. 


(5) Remove heater core housing to dash panel at- 


taching nuts. 


(6) Remove heater core housing assembly. 


(7) Remove 
attaching screws holding housing 
halves together and separate housing. 


(8) Remove heater core to housing attaching screws 
and remove core. 


Installation 


(1) Position heater core in housing and install at- 
tachmg screws. 


HEATER 
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(2) Seal and assemble two halves of heater core 
housing and install attaching screws. 


(3) Position heater core housing on dash panel and 


instail attaching nuts. 


( 4) Connect heater resistor wires. 


(5) Connect heater hoses. 


(6) Connect temperature control cable to blend air 


door. 
(7) Replace coolant. 


(8) Check heater operation. 


BLOWER MOTOR 


Removal 


(1) Disconnect blower motor electrical connector. 
(2) Remove blower motor-to-blower motor housing 
attaching screws and remove blower motor and fan 


assembly. 


Installation 


(1) Position blower motor and fan assembly on 
blower motor housing and install attaching screws. 


(2) Connect blower motor electrical connector. 


(3) Check blower motor operation. 


NOTES 


AIR 
CONDITIONING 


SECTION INDEX 
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CJ AIR CONDITIONING 


'GENERAL 
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Condenser and Racalvar/Dryar Assembly 
3E-2 
Control Operation 
3E-2 
Control Panel 
3E-2 
Evaporator Housing Assembly 
3E-3 


" When driving at normal highway speeds the CJ air 
conditioning system (fig. 3E-1) will provide maximum 


efficiency. However, when operating under stop-and-go 
city driving cunditions,..a.slight reduction in cooling effi- 


ciency generally will be" experienced. · 
· -. - - · 


It is recommended that intermediate temperature and 
high fan setting be used for average city driving and 
intermediate temperature and medium fan setting for 


highway driving. 
When driving at relatively high speed for an extended 


period of time, the cooling coil may possibly frost over, 


resulting in a temporary loss of cooling. Should this 
occur, simply turn the TEMP knob to OFF and allow the 
blower to operate for a few minutes to allow the cooling 


coil to defrost. Then turn the TEMP knob to a setting 


which is not as cold as the setting at which frosting 


occurred. 


To maintain maximum cooling efficiency, periodically 


remove bugs and foreign matter from the condenser and 
radiator fins. DO NOT install a bug screen or other 
screen material in front of the condenser and radiator. 


Water forming under a vehicle, at a point below the 


cooling case, is condensation water draining from the 


system and is considered normal. 
The engine"temperattm!'"g"auge pointer-will indicate a 


slightly higher than , normaL.'..temperature when ·-the air 
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Fig. 3E-1 
Air Conditioner-CJ 
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conditioning system is operating. However, should ex- 
cessive overheating occur, check the condition of all wa- 
ter hoses, check the radiator for rust or scaling 
conditions, and make sure that the condenser is free of 
bugs or other foreign matter. 
The air conditioner also can be used for fast; efficient 
defogging of windows during cool, damp weather. 


i 


3E·2 
AIR CONDITIONING 


The condenser is mounted ahead of the radiator and 
the remaining components are in the engine 


compartment. 


The compressor is a two-cylinder, belt-driven pump. 
An electromagnetic clutch couples the compressor to the 
drive pulley. The drive pulley freewheels when the air 


conditioner is not in use. 
The start position on the ignition switch automat- 


ically disconnects all accessories, including the air condi- 


tioner, to reduce battery load and provide easier 


starting. 


CONTROL OPERATION 


For fast, maximum efficiency, purge the vehicle of hot 


air by driving the equivalent of two or three city blocks 


with at least one window open. During this time, place 


the TEMP control in the MAX position and the FAi"l' 
control in the HI position. This permits the evaporator 


to precool in hot weather. 
Adjust the air outlets to obtain desired airflow distri- 


bution by moving the louver levers left, right, up, or 


down. Airflow can be adjusted for quick delivery to a 


specific spot or for gentle diffusion of air throughout the 


vehicle. 
When the interior of the vehicle has cooled to the 


desired temperature, the FAN knob may be set to obtain 


the desired volume of air from the air outlets. The 


· TEMP knob may be rotated to vary the temperature. It 
may be necessary to experiment with the TEMP knob to 


determine the settings best suited to various driving 


conditions. Generally, an intermediate temperature and 
high fan setting is comfortable for city driving, and a 


lesser fan setting comfortable for. open road driving: 
Run the .engine ..... i.~•~H,~ve. idle: speed for _ mo~ - ef.- , 


ficient coofing-unaer conC!itfonsm\~mcii the system· is 


operated with the vehicle standing .. 


CONTROL PANEL 


Fan Switch 


The fan switch may be serviced by removing the ac- 
cess plate located on the lower evaporator core housing 
below the control panel. 


Temperature Control Thermostat 


To service the temperature control thermostat, the 
evaporator core housing must be disassembled. 
When installing a replacement temperature control 


thermostat. insert the capillary tube into the evaporator 
coil a minimum of two inches (fig. 3E-2). 


CAUTION: Handle the tu-be-UJith care to-avoid bends 


or ...J.ink~ich: etH&lfj,•eause the t~ 
.. 


maLfunctio.n:-_;.,,, 
~:.-· 
... - 
.,_ 
. .. . 


EVAPORATOR 


COIL ASSY 
INSULATION 


@ 
@ 
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Fig. 3E·2 Capillary Tube Position 


CONDENSER AND RECBVER/DRYEH ASSEMBLY 


Removal 


(1) Discharge refrigerant from system as described 


in General Information section of this chapter. 


NOTE: Discharge system slowly to -prevent loss oj 


compressar oil. 


(2) Drain radiator. 
(3) Remove fan shroud and radiator. 


(4) Disconnect pressure line at condenser. 


(5) Remove condenser attaching screws and tilt bot- 


tom of condenser toward engine. 


NOTE: Plug all open connections to -prevent entry oj 


dirt and moisture. 


(6) From underside of vehicle, disconnect receiv- 


er/ dryer-to-€vaporator hose at receiver/dryer. 


(7) Remove 
condenser and receiver I dryer as- 


sembly. 


(8) Remove 
receiver/ dryer from condenser, if 
necessary. 


Installation 


(1) If removed, install receiver/ dryer to condenser. 


(2) Place condenser in position and connect receiv- 


er/ dryer-to-€vaporator hose at receiver/ dryer. 


(3) Install condenser attaching screws. 


(4) Connect pressure line at condenser. 


(5) Install radiator and fan shroud. 


(6)- Fill radiator. 


f7)' Evacuate, leak test, and c.harge system as de- 


scribed in General Information section of this chapter . 


RECEIVER/DRYER 


Removal 


(1) Discharge refrigerant from system as described 


in General Information section of this chapter. 


NOTE: Discharge system slowty to prevent loss of 


compressor oil. 


(2) Disconnect evaporator and condenser lines from 
receiver I dryer. 


(3) Remove attaching screws from receiver/ dryer 
bracket and remove receiver/dryer. 


Installation 


(1) Install receiver/ dryer to support bracket. 


(2) Install 
evaporator and 
condenser line 
to 


receiver I dryer. 


(3) Evacuate, charge system and leak test as de- 
scribed in General Information section of this chapter. 


EVAPORATOR HOUSING ASSEMBLY 


Removal 


(1) Discharge system as described in General Infor- 
mation section of this chapter. 


(2) Disconnect inlet (suction) line at compressor. 


(3) Disconnect receiver/dryer-to-evaporator hose. 


(4) Remove hose clamps and dash grommet re.tain- 


mg s.~rews . 
. .· .... 
-- ~- 


"(5) Rem:ove 
evaporator 
housing-to-instrument-· 


panel attaching screws and the evaporator housing-to- 


mounting bracket screw (fig. 3E-3). 
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Fig. 3E-3 
Evaporator Housing Mountlng-{:J 
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(6) Lower evaporator housing and puil hoses and 
grommet through opening. 
The blower motor, blower motor housing, and evapo- 
rator core may be serviced after the evaporator housing 
is removed (fig. 3E-4). 


NOTE: It is not necessariJ to discharge the ;;ystem to 
service the blower motor. The evaporator housing may 
be lowered from the instrument panel to gain access to 
the blower motor attaching screws. 


Installation 


(1) Push hoses through grommet opening, and in- 
stall grommet by pushing toward engine compartment 
of vehicle and fasten to dash panel with two attaching 


screws. 


(2) Raise evaporator and install evaporator hous: 
ing-to-instrument-panel attaching screws and the evap- 


orator-to-mounting bracket screw. 


(3) Install hose clamps and grommet attaching 


screws. 


( 4) Connect receiver/ dryer-to-evaporator hose. 


(5) Connect inlet (suction) line to compressor. 


(6) Evacuate, leak test, and charge system as de- 
scribed in General Information section of this chapter. 


EXPANSION VALVE SERVICE 


The valve is preset and should not be adjusted. A 
defective valve requires replacement. 


(1) Discharge system as described in General Infor- 


mation section of this chapter. 
. • . 


·(2) Remove evaporato~using assembly. 


(3) Remove insulation wrapped around suction line 


and expansion valve. Mark capillary tube location on 


suction line. 


(4) Disconnect inlet and outlet connections, cap- 


illary tube clamp, and equalizer tube. 


(5) Remove expansion valve. 


(6) Clean suction line to provide a positiYe contact 


with replacement expansion valve capillary tube. 


(7) Connect inlet and outlet hoses. Clamp capillary 
tube at marked position and connect equalizer tube. 


NOTE: Clamp capillary tube securely so that a firm 


contact with the suction line is formed. 


(8) Wrap expansion valve and line with insulation. 


(9) Install evaporator housing assembly. 


(10) Evacuate, leak test, and charge system as de- 
scribed in General Information section oi this chapter . 


...... _. 
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CHEROKEE-WAGONEER- 
TRUCK AIR CONDITIONING 


GENERAL 
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Control Operation 
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Control Panel 
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When driving at normal highway speeds the Jeep air 


conditioning system will provide maximum efficiency. 
However, when operating under stop-and-go city driving 


conditions a slight reduction in cooling efficiency gener- 


ally will be experienced. 


It is recommended that intermediate temperature and 


high fan setting be used for average city driving and 
intermediate temperature and medium fan .. setting for 
highway driving. 
The air conditioning system, as shown for the Wagon· 


eer in figure 3E-5. is applicable to Cherokee and Truck 
models. 


FAN CONTROL KNOB 


ADJUSTABLE AIR 
OUTLET LOUVERS 
42662 


Fig. 3E-5 
Air Condlllonar-Cherokea-Wagonear-Truck Models 


When driving at relatively high speed for an extended 


period of time, the cooling coil may possibly frost over, 


resulting in a temporary loss of cooling. Should this 


occur, simply turn the TEMP knob to OFF and allow the 


blower to operate for a few minutes to allow the cooling 


coil to defrost. Then turn the TE:vIP knob to a setting 


which is not as cold as the setting at which frosting 


occurred. 


To maintain maximum cooling efficiency, periodically 


. - remove-bugs and foreign matter from tl:re condenser and 


... -.~... ...... radtator fins. D6'· NOT install a: btig screen~r~ Otlier 


screen material in· front of the condenser· and radiator. 
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Water forming under a vehicle, at a point below the 
cooling case, is condensation water draining from the 


system and is considered normal. 
The engine temperature gauge pointer will indicate a 


slightly higher than normal temperature when the air 


conditioning system is operating. However, should ex- 


cessive overheating occur, check the condition of all wa- 


ter hoses, check the radiator for rust or scalin'g 


conditions, and. make sure that the condenser is free of 
bugs or other. foreign matter. 
The air conditioner also can be used for fast, efficient 
defogging of windows during cool, damp weather. 


The condenser is mounted ahead of the radiator and 


the remaining components are in the engine 
compartment. 


The compressor is a two-cylinder, belt-driven pump. 
An electromagnetic clutch couples the compressor to the 
drive pulley. The drive pulley freewheels when the air 
conditioner is not in use. 
The start position on the ignition switch automat- 


ically disconnects all accessories, including the air condi- 


tioner, to reduce battery load and provide easier 


starting. 


CONTROL OPERATION 


For fast, maximum efficiency, purge the vehicle of hot 
air by driving the equivalent of two or three city blocks 
with at least one window open. During this time, place 
the TEMP control in the MAX position and the FAN 


control in the HI or PC position. This permits the evapo- 


rator to precool in hot weather. 


CAUTION: Do not leave fan control on PC for longer 


than JO seconds. Mo,ve the fan control to HI position and 
raise ail windows. 


Adjust the air outlets to obtain desired airflow distri- 


bution by moving the louver levers left, right, up, or 
down .. \irflow can be adjusted :'or quick delivery to a 


specific spot or for gentle diffusion of air throughout the 


vehicle. 
\Vhen the interior of the vehicle has cooled to the 
desired temperature, che FA .. \l knob may be set to obtain 


the desired volume of air from the air outlets. The 
TEMP knob may be rotated to vary the temperature. It 
may be necessary toexperiment with the TEMP knob to 
determine the settings best suited to various driving 
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conditions. Generally, an intermediate temperature and 


high fan setting is comfortable for city driving, and a 
lesser fan setting comfortable for open road driving. 
Run the engine well above idle speed for more ef- 


ficient cooling under conditions in which the system is 
operated with the vehicle standing. 


CONTROL PANEL 


FIR Switch 


The fan switch may be serviced by removing the ac- 


cess plate located on the lower evaporator core housing 
below the control panel. 


Tempenture Control Thermostat 


To service the temperature control thermostat, the 
evaporator core housing must be disassembled. 
When installing a new temperature control thermo- 
stat, insert the capillary tube into the evaporator coil a 
minimum of two inches (fig. 3E-6). 


EVAPORATOR 
COIL ASSY 
INSULATION 


~ 
I --- _______________ 
.,.,,.... 
_ 
CAPtLL.ARY 


© 
· . @ ~ - 
:.. TUBc - INSERT 


~~::;::;;:::::::::::::;::::::::;::::::::;:==::::::::;::::::::;::::::::;::::::::;::::::::;::::::::;:~ 
rT'.- INTO COIL MIN. 
!11 Ii w 
... 2 INCHES 
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Fig. 3E-3 
Clplllary r• Posffl11 


CAUTION: Handle the tube UJith care to avoid bends 


or kinks which could cause the thermostat to 
malfunction. 


CONDENSER AND RECEJVER/DRYER ASSEMBLY 


Removal 


(1) Discharge refrigerant from system as described 


in General Information section of this chapter. 


NOTE: Discharge system swwly to prevent wss of 


<:2.111: press or ail. 


~2» Drain-radiator. 
- -- - 
-~ - .--- · 


- 
(3) Remove fan.shroud antfradiator. '· -~ 


(4) Disconnect pres~ure line at condenser. 


(5) Remove condenser attaching screws and tilt bot- 


tom of condenser toward engine. 


NOTE: Plug all open connections to prevent entry of 
dirt and moisture. 


(6) From underside of vehicle, disconnect receiv- 


er/dryer-to-evaporator hose at receiver/dryer. 


(7) Remove 
condenser 
and 
receiver/dryer 
assembly. 


(8) Remove receiver/dryer from condenser, if 


necessary. 


lnstallaHoa 


(1) If removed, install receiver/dryer to condenser. 


(2) Place condenser in position and connect receiv- 
er/ dryer-to-evaporator hose at receiver/dryer. 


(3) Install condenser attaching screws. 


(4) Connect pressure line at condenser. 


(5) Install radiator and fan shroud. 


(6) Fill radiator. 
(7) Evacuate, leak test, and charge system as de- 


scribed in General Information section of this chapter. 


RECEJVER/DRYER 


Removal 


(1) Discharge refrigerant from system as described 


in General Information section of this chapter. 


NOTE: Discharge system s/,owly to prevent wss of 


compressor oil 
· 


(2) Remove h-eadiamp-trim ring. 
(3) Remove headlamp assembly. 


(4) Remove grill~. 


(5) Remove bolt from top of inner panel. Pull panel 
back and block. 


(6) Remove evaporator and condenser line from 
receiver/ dryer. 
· 


(7) Remove screws from receiver/ dryer bracket and 


remove receiver/dryer. 


lnstallatloa 


(1) Install receiver/dryer to 
radiator support 


bracket. 


(2) Install evaporator and condenser lines to 
receiver/dryer. 


(3) Remove block and install inner panel bolt. 


( 4) Install grille. 


(5) Install headlamp assembly. 


(6) .wtalLheadlamp trim ring.. 
_ 


(7):. ~ate, charge.. system and !~ tes.t •. ~ -de­ 


scribed in General Information .section of this ~hapter. 


' EVAPORATOR HOUSING ASSEMBLY 


Removal 


(1) Discharge system as described in General Infor- 
mation section of this chapter. 


(2) Disconnect inlet (suction) line at compressor. 


(3) Disconnect receiver/ dryer-to-evaporator hose at 
quick-disconnect coupling (fig. 3E-7). 


QUICK 
DISCONNECT 
COUPLING 


RECEIVER/DRYER· 
TO-EVAPORATOR 
HOSE 


· ... Rg. 3E· 7 Qufok-Dlsconnact Coupling· 
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(4) Remove hose clamps and dash grommet retain- 


ing screws. 


(5) Remove 
evapora,tor 
housing-to-instrument 
panel attaching screws and evaporator housing-to- 
mounting bracket screw (fig. 3E-8). 


" . , _ ~ . 
.ftg""3E'"3 
Evapon1tor Housing Mountlng- 
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(6) Lower evaporator housing and pull hoses and 


grommet through opening. 


The blower motor, blower motor housing, and evapo- 


rator core may be serviced after the evaporator housing 


is removed (fig. 3E-9). 


NOTE: It is not necessary to discharge the system to 


service the blower motor. The evaporator housing may 
be lowered from the instrument panel to gain access to 


the blower motor. attaching screws. 


Installation 


(1) Push hoses through grommet opening, and in- 
stall grommet by pushing toward engine compartment 
of vehicle and fasten to dash panel with two attaching 


screws. 


(2) Raise evaporator and install evaporator hous- 


ing-to-instrument-panel attaching screws and evapo- 
rator-to-mounting bracket screw. 
(3) Install hose clamps and grommet attaching 
screws. · 


(4) Connect receiver-to-evaporator hose at quick- 


disconnect coupling. 


(5) Connect inlet (suction) line to compressor. 
(6) Evacuate, leak test, and charge system as de- 
scribed in General Information section of this chapter. 


EXPANSION VALVE SERVICE 


The valve is preset and should not be adjusted. A 


defective valve. requires replacement. .... 
· - 


(1) Discharge system a5 described in General Infor- 


mation section of this chapter. 


. (2) Remove evaporator housing assembly. 


(3.) Remove insulation wrapped around suction line 
and expansion valve_ Mark capillary tube location on 


suction line. 


( 4) Disconnect inlet and outlet connections, cap- 


illary tube clamp, and equalizer tube. 
(5) Remove expansion valve. 


(6) Clean suction line to provide a positive contact 


with replacement expansion valve capillary tube. 


(7) Connect inlet and outlet hoses. Clamp capillary- 


tube at marked position and connectequalizer tube. 


:NOTE: Clamp capillary tube securely so that a firm 


contact unth suction line is formed. 


(8) Wrap expansion valve and line with insulation. 


(9) Install evaporator housing assembly. 


(10) Evacuate, leak test, and charge system as de- 
scribed in General Information section of this chapter. 
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The following service procedures apply to all factory 


installed air conditioning systems unless otherwise 
specified. 


REFRIGERANT SAFID PRECAUTIONS 
The refrigerant used in automotive air conditioning 


systems is dichlorodifluoromethane, commonly known 
as Refrigerant,.12 or R-12. It is transparent and colorless 


izrlmttrttte'iiquichmd vapor:s1;;$. Since it· has· a boiling 
point · of 21. 7°F below zero at 'atmospheric pressilre, it 
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vaporizes at all normal temperatures and pressures. The 


vapor is heavier than air, nonflammable and nonex- 
plosive. It is nonpoisonous except when in direct contact 


with open flame, and is noncorrosive except when com- 
bined with water. Observe the following precautions 


when handling R-12. 
R-12 evaporates so rapidly at normal atmospheric 
pressures and temperatures that it tends to freeze any- 
thing it contacts. For this reason, e."<treme care must be 
-iekeft-t1>- prevent any liquid refrigerant fi:om con.tacting 


- the-skin and especially the eyes. 


,.,,,,_.- _ ... 


WARNING: A lways wear safety goggles when ser- 


1·ici-11a the refr-igemtion part of the air conditioning sys- 


tem . Keeµ u bottle uf :;terile mineral oil and a weak 


s11luti1111 of bon·c Ile id hmuiy when working on the refrig- 


eration system. Sh.mild an y liquid refrigerant get into 


the eye.~ . use a few dm ps of mineral oil to wash them out 


(R-U is rapidly absorbed by oil). Next, wash the eyes 


with the weak solution of boric acid. Call a doctor imme- 


diately, even though irritation has ceased after the first 


aid treatment. 


WARNING: Do not heat R-12 above 125°F. 


In most instances, moderate heat is required to bring 


the pressure of the refrigerant in its container above the 
pressure of the system when charging or adding refrig- 


erant. A bucket or large pan of hot water not over 125°F 


is all the heat required for this purpose. Do not heat the 
refrigerant container with a blow torch or any other 
means that would raise temperature and pressure above 
this temperature. Do not weld, steam clean or heat the 
system components or refrigerant lines. 


CAUTION: Keep R-12 containers upright when charg- 


ing the system . so as to utilize the vapor instead of the 


liquid. 


When metering R-12 into the refrigeration system, 


keep the supply tank or cans in an upright position. If 
the refrigerant container is on its side or upside down, 
liquid refrigerant will enter the system and damage the 


compressor. 


WARNING: A lways ·work in a well-11enti/,ated area. 


• Al•"'.ays : mai_z;iJajn__...gpo,dr.. ll~ntilation in the working 
area. Always discharge, the refrigerant into the service 


-bay ex~us-e.'iysteffi on)ur.sideth~ bu~ding. Large quan- 
tities ofr errigerant vapot:°Tn"a small, poorly ventilated 
room can displace the air and cause suffocation. 
Although R-12 vapor is normally nonpoisonous, it can 


be changed into a very poisonous gas if allowed to come 


in contact with an open flame. Do not discharge large 


quantities of refrigerant in an area having an open 


name. A poisonous gas is produced when using the ha- 


lide torch leak detector .. .\void inhaling the fumes from 


the leak detector. 


CAUTION: Do not allow liquid refrigerant to touch 
bright metal. 


Refrigerant will tarnish bright metal and chrome sur- 
faces. Avoid splashing refrigerant on any surface. Re- 


frigerant in combination with moisture is very corrosive 


and can cause extensive damage to all metal surfaces. 


SERVICE VALVES 
The discharge and suction service valves are .mounted 
directly to the compressor head. The valves are used for 


....... 
..... - 
p 
. 
1' 
_ 
.... 
'\~~ 
a1agnosis, charging, discharging, evacuating, and com- 
ponent removal. 
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The service valves are three-position valves (fig. 3E- 


10). The normal operating position, shown in figure 3E- 


10, View B. has the valve stem turned counterclockwise 
to the back-seated (full-out) position. 


1 - 
TO SERVICE PORT 
2 - 
TO HOSE 
3 - TO COMPRESSOR 


VIEW A - 
FRONT-SEATED 


VIEW B- BACK-SEATED 


- 


VIEW C - MIOPOSITIONED 
AJ4148~ 


RQ. 3E-10 Smtca Valve Operating Posltlona-Typlcal 


When the valve stem is turned clockwise to the front- 
seated (full-in) position (fig. 3E-10, View A), the com- 
pressor is isolated from the system. This position is useci 
when removing the compressor or when checking com- 


pressor oil level. 
When the valve is mid-positioned (cracked) (fig. 3E- 
10, View C), the gauge port is open. This position is used 
when charging, discharging, evacuating, and checking 
system pressure. 


PRESSURE GAUGE AND MANIFOLD ASSEMBLY 


The pressure gauge and Manifold Assembly Tool 
J-23575 (fig. 3E-11) is the most important tool used to 
service the air conditioning system. The gauge assembly 
is used to determine system high and low side gauge 
pressures, the correct refrigerant charge, and for system 
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diagnosis. It is designed to provide simultaneous high 
and low side pressure indications, because these pres- 
sures must be compared to determine correct system 
operation. 


COMPOUND GAUGE 
\~ 


MANIFOLD 


HIGH SIDE GAUGE 
~~I 


CENTER SERVICE 
FITTING 
AJ41490 


Fig. 3E-11 
Pressure Gauge and Manifold Au111illy Tool J-23575 


Low Sida Gauge 


The low side gauge is a compound gauge, which means 
that it will register both pressure and vacuum. The 
compound gauge is. calibrated 0 to 150 psi pressure and 0 
to 30 inches of mercury vacuum~ It is connected to the 
suction service valve . fo check Iow side ·pressure or 


.. ... 
. ....,'l 


_ .... - 
.,,, .. 


High Sida Gauge 


The high side gauge is used to check pressure in the 
discharge side of the air· conditioning system. 


Manifold 


The gauges are connected into the air conditioning 
system through a manifold (fig. 3E-11). The manifold 
has three connections. The low side hose and fitting is 
connected. directly below the low side gauge. The high 


side hose and fitting is connected below the high side 
gauge. 
The center connection of the manifold is used for 
charging, discharging, evacuating, and any other neces- 


sary service. Both the high and low sides of the.manifold 
have hand shutoff valves. The hand shutoff valves open 


-or close the respective gauge connections to the center 


·---.. - 
-..s...:_ie.e.rvice _conn~g~J: 
e to ~.acll....otli!?t:-'TI!~ ny~_n.ifol4_ is 


_ constructed so th~t pressure will be indicated on- the 


- gauges regardless of hand valve position: . 
. 


Connecting the Pressure Gauge and Manifold Assembly 


(1) Remove protective caps from service valve 
gauge ports and valve stems. 


(2) Close both hand valves on gauge manifold set. 


(3) Connect compound gauge hose to compressor 
suction service valve gauge port (low-side). 
( 4) Connect high pressure gauge hose to discharge 
service valve gauge port (high-side). 


NOTE: If necessary, to facilitate install.ation of the 
gauge set, loosen the service valve-to-compressor fitting 
and rotate the service valve slightly. Do not aUow line 
to contact engine or body components. Tighten the ser- 
vice valve-to-compressor fitting to 25 foot-pounds (34 
Nem) torque or 15 foot-pounds (20 Nem) torque for 
flange-type service valve screws. 


(5) Set both service valve stems to mid- or cracked- 
position. The gauges will indicate high and low side 
pressure respectively. 


(6) Purge any air from high side test hose by open- 


ing high side hand valve on manifold for three to five 
seconds (center connection on manifold must be open). 
(7) Purge any air from low side test hose by opening 


low side hand valve on manifold for three to five seconds 


(center connection on manifold must be open). 
(8) Air conditioning system may be operated with 
gauge manifold assembly connected in this manner. 
Gauges will indicate respective operative pressures. 


CHECKING SYSTEM PRESSURES 


The pressure ·developed on the high side and low side 
of the compressor indicate whether the system is oper- 
ating properly. 


WARNING: Use extreme caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not put 
hands near pulleys, belts or fan. Do not wear 1.oose 
clothing. 


(1) Attach pressure gauge and manifold assembly. 


(2) Close both hand valves on gauge and manifold 
assembly. 
(3) Set both service hand valve stems to mid- 
position. 


( 4) Operate air conditioning system with engine 
running at 1500 rpm and controls set for full cooling but 
not into the MAX or COLD detent. 


(5) Insert thermometer into discharge air outlet 
and observe air temperature. 


(6) Observe high and low side pressures and com- 
pare with -those shown in the Normal Operating Tem- 
perature; arid P.reSiur-es Chart. If pressures are 
abnormal, ref er to Pressure Diagnosis Chart.. 


.. 


·. <· . 


Normal Operating Temperature• and PreaurH • 


Relative 
Humidity 
(percent) 


20 


30 


40 


50 


60 


70 


80 


90 


Surrounding 
Air 
Temperature 
. co F) 


70 


80 
90 


100 


70 


80 
90 


100 


70 


80 
90 


100 


70 


80 
90 


100 


70 


80 
90 


100 


70 
80 
90 
100 


70 
80 


90 


100 


70 
80 


90 


100 


Maximum 
Desirable 
Center 
Register 
Engine 
Discharge 
Speed 
Air Temp. 
(RPM) 
co F) 


40 


1500 
41 


42 
43 


40 
1500 
41 
42 


44 


40 
1500 
42 
43 
44 


40 


1500 
42 


44 


46 


41 


1500 
43 
45 


46 


41 
1500 
43 
45 
46 


42 


1500 
44 
47 


42 
1500 
47 
48 


*Operate engine with transmission in neutral. Keep vehicle out of direct sunlight. 


Sue· 


Pres. 


P!:. 


(RE 


1 
2 
2 


1 ~ 


1 E: 


2 ~ 


2r 


1::: 


1E 


. 22 


2€ 


14 


1S 


. 2= 
27 


15 
21 
25 
-28 


16 
22 
26 
29 


18 
23 
27 


19 
24 
28 
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SIGHT GLASS 


A sight gla~s is incorporated in the receiver-to-evapo- 
rator hose at the receiver end (fig. 3E-12). The sight 
glass provides a visual check of the system refrigerant 


level. A continuous stream of bubbles will appear in the 


sight glass of a system which is not properly charged. 
Properly charged and completely discharged systems 


will appear similar through the sight glass because of a 


lack of bubbles. To distinguish between the two situa- 


tions, cycle the magnetic clutch Off and On with the 
engine running at 1500 rpm. During the time the clutch 


is off, bubbles will appear if the refrigerant is in the 


system and will disappear when the clutch is on. If no 


bubbles appear when cycling the magnetic clutch, there 
is no refrigerant in the system since some bubbles would 


appear in a fully charged system. If the system is dis- 


charged, it will be necessary to leak test, repair as re- 
quired, evacuate, and charge the system. 


CJ 
CH ERO KEE·WAGONEER· TRUCK 


Fig. 3E-12 
Sight 61111 


DISCHARGING SYSTEM 


Refrigerant should be discharged from the system 
before replacing any part in the system except the 
compressor. 


(1) Connect pressure gauge and manifold assembly 


to proper service valves. 


(2) Turn both manifold hand valves to maximum 
counterclockwise (open) position. 


j§) .Qpen both service valves a slight amount (from 


. back-seate"d' position) and alTo~ refrigeralln6 l:U~~ 
slowly from system (fig. 3E-13). 


CAUTION: Du nut allu1c the re1i·igern 11 r to 1"11.'ilt 1ru t. a.-; 


the oil in the compressor rJr system will be J(irced out 
alMlg with It. 


Ag. 3E-13 
Typical Praaura Gauge and M1nlfold Awmllly 
Conlldfoaa for 011cb111lng System 


EVACUATING SYSTEM 


A system with the refrigerant removed during repair, 


or one that is excessively low on refrigerant must be 


evacuated with a vacuum pump before new refrigerant 
is installed. The reason for evacuating a system is to 
:emove any air and moisture that may have entered the 
system. 


Moisture in any quantity is extremely harmful to the 


air conditioning system. Moisture may collect and freeze 


in the thermostatic expansion valve orifice, blocking 


refrigerant flow and preventing system cooling. Mois- 


ture will also react with R-12 to form hydrochloric acid 
which will corrode metal parts of the system. Corrosion 
particles may become detached and block the small pas- 
sages and orifices in the system. 
Unwanted air and moisture are removed from the 
system by proper evacuation of the system. A vacuum 
pump is used to lower the pressure sufficiently so that 
moisture boiling temperature is reduced to a point 
where the water will vaporize and can be evacuated 
from the system. 


Water boils at 212° F at 14. 7 psi (sea level). As the 
vacuum pump lowers the pressure of the closed air con- 
ditioning system, the boiling point of the moisture in the 
system will also be lowered. In evacuating the system, it 
is necessary to lower the boiling point of any moisture in 
the -systenrto a point lower than the ambie:it (surround- 


ing) temperature to ensure that all moisture is boiled 


I 


off .. .\.tan ambient temperature of 75°F, when the de- 
sired vacuum of 29.5 in. Hg is reached, water will boil at 
approximately 54 ° F and a complete boiling off of all 
moisture in the system is assured when this vacuum 


reading has been reached. 
At altitudes higher than sea level, it will not be pos- 
sible to obtain a vacuum reading of 29.5 in. Hg on the 
low side compound gauge. For each 1,000 feet of alti- 
tude, the vacuum gauge must be corrected by one in. Hg 


to compensate for a change in atmospheric pressure. For 
example, at altitudes of 1,000 feet, a gauge reading of 
28.5 in. Hg will be the same as a gauge reading of 29.5 in. 


Hg at sea level. When this vacuum is reached, a min- 


im um of 30 minutes should be allowed in evacuating the 
system to ensure complete moisture removal. 


Evacuating Procedure with J-26695 Vacuum Pump 


The J-26695 Vacuum Pump and motor is a self- 
contained unit equipped with a carrying handle and 


stand. The unit must be kept upright at all times to 
prevent oil from spilling. 


(1) Connect pressure gauge and Manifold Assembly 
Tool J-23575. 


(2) Discharge system. 


(3) Connect center service hose to inlet fitting. of 


vacuum pump (fig. 3E-14). 


Fig. 3E-14 
Typical Connections for Evacuating System 
wltb J-26695 Vacuum Pump 


(4) Open both manifold hand valves wide open. 


(5) Start vacuum pump; note compound gauge 


reading. 


\6) Operate pump a MINIMUM of 30 minutes after 


reaching lowest vacuum. 


(7) Test system for leaks. Close both manifold hand 


valves. turn off vacuum ·pump, and note compound 


· gauge reading: ·Gauge neeate' should remain stationary 
at point at which pump was turned off. 
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(8) If gauge needle returns to zero rapidly, install a 


partial charge in system and locate leak with leak detec- 
tor. Repair leak and repeat evacuation procedure. 


(9) If gauge needle remains stationary and vacuum 
is maintained for three to five minutes, resume evac- 
uation for minimum of 30 minutes. 


(10) Close both manifold hand valves and stop vac- 
uum pump. 


(11) Disconnect center service hose from vacuum 
pump. System is now ready for charging. 


Evacuation Procedure with J-23500-01 Portable Air 
Conditioning Service Station 


The J-23500-01 Portable Air Conditioning Service Sta- 
tion (fig. 3E-15) is a completely portable station equip- 
ped with vacuum pump, metering-eharging cylinder, 


refrigerant supply, gauges; hoses and hand control 


valves. 
The control switch for the vacuum pump is mounted 
on the front of the charging station. It should be in the 
Off position before inserting plug into the power source. 


NOTE: Be certain system is comp/,etely depressurized 
before evacuating. With the system under pressure, re- 
frigerant may enter vacuum JlUmp and damage the 
]J'Ump .. 


(1) Close all hand valves. 
(2) Connect red charging hose. to discharge service 


valve port·on compressor. 


(3) Connect blue charging hose to suction service 


valve port on compressor. 


( 4) Discharge system, leaving suction and discharge 
service valves in the mid- or cracked-position. 
. 
. 


(5) Connect vacuum pump hose to vacuum pump 


inlet. 


(6) Open low pressure hand control valve and high 
pressure hand control valve on charging station. 


(7) Start vacuum pump and open vacuum control 


valve; note compound gauge reading. 


(8) Operate pump minimum of 30 minutes after 


reaching lowest vacuum. 


(9) Fill charging cylinder, as described below, while 
system is evacuating. 


(10) Close vacuum control valve and stop vacuum 
pump. Observe blue compound gauge to determine if 
leak exists. System is now ready for charging. 


CHECKING FOR LEAKS 


Whenever a system requires more than 112 pound of 


refrigerant after a season's operation, a serious leak is 


indicated which must be located and repaired. 
Most leaks will be located at points of connection and 
are caused by~tomobile. vibration. Correction of this 
type of leak may only require retightening of the con- 
nection. However, some leaks may occur only at periods 
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Fig. 3E-15 
Typical Connections for Port1bJ1 Air Clladllloalag SlrYICI Station J-23500--01 


of high traffic' on 'ii very warm day. This type of leak 
(2) Lower flame until it is about 1/4 inch above or 
most a,ften occurs thro.ugh the compressor shaft seal or 
even with copper reactor ring. Smaller flame is more 
servid! vaive ga~ket. 
· 
, 
.:.::-=::.::.::.:.._'.). "=r;~slti\·e -t0-refrigeranL--__ 


A system must contain an adequate quantity of re- 
(3) Move.search hose slowly under all connections, 
frigerant to be properly leak tested. If a system is com- 
joints and seals. Because refrigerant is heavier than air, 
pletely discharged, evacuate and install 1/2 pound of 
leaks may be. more readily detected on lower side of 
refrigerant. 
areas being checked; 
(4) Watch for color change of flame indicating area 
Halide Torch Leak Detection 
of leak. 


External leaks are detected and located with a Halide 
Torch Tool J-6084 (fig. 3E-16). The torch burns propane 
fuel and is equipped with a search hose. When air is 
drawn into the hose by the torch, it contacts a heated 


copper reactor ring in the torch. If refrigerant gas is 
present in the air, the normally light blue flame will 


change color. A small refrigerant leak will change the 
flame color to yellow. A large refrigerant leak will 


change it to green or purplish-blue. 


Laak Teat Procedure Ualng Hallda Torda 


·(1) _Open t:Orch· valve and light torcfi~ adJllsting- 
flame- juSt'high enougfi 1:6 heat eoppei"fomof t!ttj;t to lt":'_ 


cherry red. 


WARNING: When R-12 refrigerant comes into contact 
urith an open flame, phosgene gas is formed. NEVER 
INHALE THE VAPORS OR FUMES FROM THE 
HALIDE TORCH; they are poisonous. 


(5) Repair leaks as required. 


(6) Evacuate and leak-test system after all leaks are 
corrected. 
(7) Charge system. 


Electronic Leak Detection 


·: ..External'Ieaks:-are··detec.tetta.mi"located with the El.1!c- 
tronie Leak'Detector-Tool J-26933. The leak detector is 


GAS CONTROL 
KNOB 


GAS 
CYLINDER ~ · 


Rg. 3E-16 
Halld1 Ton:i Tool J-6084 


an electronic instrument designed to detect R-12 refrig- 
erant leaks as small as one-half ounce per· year. The 18- 


~~ 
inch flexible probe gets at inaccessible plaees. Follow the 
manufacturer's calibration instructions, included with 
the unit, to set up the electronic leak detector for· proper 
operation. 


NOTE: Using the Electronic Leak Detector Tool 
J-26933. wiil NOT expose the u.<>er to phosgene gas va- 
pors or fumes. 


I.Iii Tut Procedure Using Bectronlc Detector 


(1) Unwind flexible probe from case. 


(2) Activate Off/ On switch, place flexible probe tip 
near leak port and adjust BAT thumbwheel a few teeth 


until light goes on and goes out when tip is removed 


·:-om leak port. 


(3) Move flexible probe slowly under suspected con- 


oections, joints, and seals. R-12 refrigerant is heavier 


than air, leaks may be detected more readily on lower 
side of areas being checked. 
· 


_ ....,. -- 
~ '"'(4} ' When a leak is found, its presence wi1r'tfi~- -1n~ 


dicated by white signal light. 
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NOTE: If probe tip is held too long on the leak, the 
white signal light will go out. 


(5) Repair leaks, as required. 
(6) Evacuate system aiter all leaks are corrected. 
(7) Charge system. 


FLUSHING SYSTEM 


Anytime a failure of the compressor causes foreign 
material to be passed into the system, the condenser 
must be flushed and the receiver/ drier replaced. Filter 
screens in the compressor at the suction side and in the 
receiver/drier will confine foreign material to the com- 
pressor, condenser, receiver/ drier and connecting hoses. 


Flushing Procedure 


(1) Install replacement compressor and connect 


service valves and hoses. 


NOTE: System must be in a discharged state. 


· (2) Using Portable Air Conditioning Service Station 
J-23500-01, close all control valves, and connect red high 
pressure to compressor discharge service valve. 


WARNING: Wear goggles to protect eyes. 


(3) Open refrigerant drum valve. Bleed charging 
cylinder through valve located on back of control panel 
directly above cylinder. When two pounds of refrigerant 
is in charging cylinder, close bleed valve: 
( 4) Close refrigerant drum valve. 


(5) Disconnect receiver/ drier from condenser. Place 
a shop towel on condenser outlet to catch oil that will be 
forced from system. 
(6) Center compressor discharge valve. 
(7) Fully epen high pressure vaive on control panel 
and allow liquid refrigerant to flow through condenser. 


WARNING: Always maintain good ventilation in the 


·working area. Always discharge the refrigerant into the 
service bay exhaust system or outside the building. 
Large quantities of refrigerant vapor in a sma l~ poorly 


ventilated room can displace the air and cause 


suffocation. 


(8) When charging cylinder is empty, close high 


pressure valve on control panel. 


(9) Check compressor oil level. 


(10) A replacement receiver/ drier should be in- 
stalled, and system evacuated before charging. 


FILLING CHARGING CYLINDER 


(1) Be certain refrigez:ant drum is inverted and 


valve is open. 


(2) Open right hand valve at base of charging cylin- 
der and fill with required amount of refrigerant to 


charge system (refer to Charge Capacity~iquid refrig- 
erant will be observed rising in charging cylinder sight 
glass. 
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(3) Crack open valve at top of cylinder when pres- 


sure in charging cylinder equals pressure in supply tank. 
This relieves head pressure and allows refrigerant to 
continue filling cylinder. 


(4) Observe pressure gauge at top of cylinder and 


rotate plastic shroud until pressure heading column cor- 


responds with gauge pressure in line with sight glass. 


NOTE: If pressure gauge at top of cylinder reads, for 


example, iO psi, find the column with the pressure head- 


ing of "70" and rotate shroud so the "70" column aligns 


·with the sight glass. 


(5) When refrigerant reaches desired level in sight 
glass, close both the right hand valve at base of cylinder 


and refrigerant drum valve. Be certain top cylinder 


valve is fully closed. 


NOTE: If bubbling occurs in sight glass, tilt charging 


station back momentarily. 


(6) Connect heating element cord to heating ele- 
ment receptacle of power pack and turn heater switch 
On. Allow refrigerant to heat (building up pressure pro- 
portionately) for about ten minutes while vacuum pump 


is running. 


CHARGING SYSTEM 


Before making a complete charge, check the com- 
pressor oil level, leak test if necessary, and evacuate the 


system. 


Charge Capacity 


The recommended charge for the respective -systems 


is as follows: CJ-2-1/2 pounds R-12; Cherokee, Wagon- 


'.:eer and Truck-2-1/ 4 pounds R.J2. Capacities are also 


indicated on a decal attached to compressor. 


NOTE: Replacement of a hose, receiver/dryer, con- 
denser, expansion valve or evaporator requires the addi- 


tion of one ounce of AMC Oil 8132400, or equivalent. 


Charging Procedure with Multi-Refrigerant Can Opener 


Tool J-6272-02 


The following charging procedure is based on the use 


of pressure gauge and Manifold Assembly J-23575, and 


:Wulti-Refrigerant Can Opener J-6272-02. Refer to figure 


.3E-17. 


WARNING: Wear ,goggles to protect eyes. 


(1) Connect pressure gauge and Manifold Assembly 
J-23575 and evacuate system. Keep both service valves 


in mid- or cracked-position. 


(2) Close both gauge hand valves. 


(3) Disconnect service hose from vacuum pump and 


-. · '·"connect it fo~en'ter of Multi~Refrigerant ~~er 
J~ 


6272-02. Close·four petcock valves on dispenser. 


Ag. 3E-17 Typical Connections for Ch1rglnQ System 


wltll Mulll-Rlfrlgennt CID Opener T DOI J-0272--02 


(4) Attach necessary number of refrigerant cans to 


opener. Refer to Charge Capacity for proper weight of 
refrigerant necessary to charge automobile being 


serviced. 
· 


(5) Open one petcock valve. Loosen center service 


hose at pressure gauge and manifold assembly allowing 


refrigerant to purge air from line. Tighten service hose 


connection and close petcock valve. 


(~) Open. suction-( compound) gauge hand valve and 
one petcock valve. Do·not open discharge (high pressure) 


gauge hand valve. 
· 


WARNING: Use extreme caution when engine is oper- 


ating. Do not stand in direct line with fan. Do not put 


hands near pulleys, belts or fan. Do not wear loose 


clothing. 


(7) Start engine and place air conditioning controls 


in maximum cooling position. The compressor will oper- 


ate and help pull refrigerant gas into suction side of 


system. 


NOTE: The refrigerant cans may be placed upright in 


warm water NO HOTTER THAN 125°F to speed up the 
charging process. 


(8) When first refrigerant can is empty, open an- 


other petcock valve to continue charging system. 


(9) Continue charging until specified amount of re- 


frigerant is in system. The frost line on refrigerant can 
will indicate what portion of refrigerant in can has en- 


tered-system .. This--may- be· used- as~ a guide when a 
system requires a fraction of a full can. 


NOTE: If 1w accurate seal~ is available, weigh the re- 
frigerant caus bejiire and during the charging procedure 


to a.11sure that the correct amount of refrigerant is being 


used. 


(10) When system is fully charged, close suction 


(compound) gauge hand valve and all petcock valves. 
(11) Operate system five to ten minutes to allow it to 


normalize and to determine if system will cycle prop- 
erly. Refer to Checking System Pressures. 


(12) Upon completion of operational check, back-seat 
suction and discharge service valves to their normal 
operating position by turning them fully counter- 


clockwise. 


(13) Loosen pressure gauge and manifold assembly 


service hoses to allow refrigerant trapped in hoses to 
discharge. 


(14) Remove pressure gauge and manifold assembly 
and install dust caps on fittings. 


Charging Procedure with Portable Air Conditioner Service 
Station J-23500-01 


NOTE: Fill charging cylinder as described above. 
WARNING: Wear goggles to protect eyes. 


(1) Discharge and evacuate system as described 


above. 


(2) Close low pressure valve on charging station, 
fully open left hand refrigerant control valve at base of 


cylinder and high pressure valve on charging station, 
and allow required charge of refrigerant to enter high 


side of system. When full charge has entered system, 


close refrigerant control valve and high pressure valve 
on charging station . 
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CAUTION: Do 11ot permit liquid le'!.,·el to drop belou· 
zero on cylinder 8igh t glass. 


(3) Close manifold gauges after completion of 


charging, and check high and low pressures and system 
operation. 


CAUTION: Read gauges with high and low pressure 


valves on charging station closed. The low pressure 
gauge could be damaged if both high and low pressure 


valves of manijbld are opened. The high pressure devel- 


oped in discharge side (high side) of compressor would 


peg indicator needle of low pressure gauge and damage 


the gauge. 


(4) Close all valves on charging station and close 


refrigerant drum valve when all operations are 
completed. 


(5) Upon completion of operational check, back-seat 


suction and discharge service valves to their normal_ 


operating position by turning them fully counter- 


clockwise. 
(6) Disconnect high and low pressure charging 


hoses from compressor with care. (A small amount of 
refrigerant remaining in hoses will escape.) Replace 


charging hoses on hose holder on charging station to 
keep air and dirt out of hoses. 


(7) Open valve at top of cylinder to remove remain- 


ing refrigerant. 


NOTE: The charging cylinder is not designed to store 
refrigerant. 


(8) Replace quick seal caps on compressor service 


valves when service is completed. 
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49-STATE SIX AND 
EIGHT-CYLINDER MODELS 


GENERAL 


PIQI 


Back Pl1te 0-Rlng SHI Replacement 
JE-21 
Bottom Plata Gasl<at Replacement 
JE-22 


Checking Comprauar Oil Level 
JE-22 
Compruaor Belt Tension 
3E~ 19 
Compressor Front Saal Replacement 
3E~ 20 
Compressor lnstallatlan-Elgllt-Cyllndar 
3E·2D 
Compressor Installation-Six-Cylinder 
JE-19 
Compressor Ramoval--Elgllt-Cyllndar 
3E· 19 


This section consists of a general description of each 


component" and the system operation of all components 


'"Userl·with' the· 49-State six~ a:nd~ight"'<!y!inder engines. 


Service information for the compressor and magnetic 


Compressor Removal-Six-Cylinder 
Compressor Valve Leal< Diagnosis 
General 
H11d. Valve Plata and Gasl<et Replacement 


Isolating The Compressor 
Magnetic Clutch 
Purging Compressor of Air 
System Operation 


Paga 


JE-19 
JE-18 


JE-17 
JE-21 


JE-19 


JE-23 
JE-23 
JE-18 


clutch is also contained within this section. All other 
service information can be found in the CJ Air Condi- 
tioning and Cherokee-W agoneer-Truck Air Conditioning 
sections or the General Information section of this 
chapter. 
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The -l9-State six- and eight-cylinder engine com- 
ponents are as follows. 


Compressor-The compressor used on the 49-State 
six- and eight.-cylinder engines is a two-cylinder in-line 


unit that is driven by a single V-belt. It is used to 


circulate and increase the pressure of the refrigerant in 


the system. It is mounted to the engine as shown in 


figures 3E-18 and 3E-19. 


IDLER PULLEY 


J42902 


Fig. 3E-l 8 Compressor Mountlng-49-Slite Six-Cylinder Engine 


COMPRESSOR 
MOUNTING 
BRACKET 


COMPRESSOR· 


TO-MANIFOLD 
BRACKET 
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Fig. 3E· l9 Compressor Mountlng-49-Sllta Eight-Cylinder Engine 


Condenser-The condenser is mounted in front of the 
radiator to allow air to flow over the cooling fins and 
r:emo.v:e heat.. from. the-ret.igerant.. As. thE!>!<reirigerant 


passes through the condenser, it liqulfies (condenses). 


Receiver/Drier-The receiver/ drier is a reservoir 
used to store the precise amount of refrigerant required 


by the system. The refrigerant level in the receiver/ 


drier must be adequate to provide a steady flow of 


refrigerant to the expansion valve. The receiver/drier 


contains a desiccant to remove moisture from the sys- 


tem. The receiver/drier must be replaced anytime the 
system has been open to atmosphere due to a system 


component failure. If during servicing the receiver/drier 


is removed from the system, it must be tightly capped 


immediately. 


Expansion Valve-The thermostatic expansion valve 


is located at the inlet of the evaporator. It meters the 


refrigerant to the evaporator, so as to maintain the 


proper flow for the various evaporator heat load require- 
ments encountered during operation. The metering ac- 
tion of the expansion valve is controlled by the 


temperature sensing bulb mounted on the outlet (suc- 


tion) line of the evaporator. 


Evaporator-The evaporator is an air cooler and 


dehumidifier. As the refrigerant enters the evaporator 


core, it begins to boil. The heat in the air passing over 
the evaporator transfers or gives up its heat to the 
boiling refrigerant. As the air cools, the moisture in the 


air condenses on the evaporator core and is drained off 


as water. 


SYSTEM OPERATION 


The compressor increases the pressure and temper- 
ature of the system refrigerant. The heated refrigerant 


vapor is then pumped into the condenser where it cools 
by giving off heat- to air passing over the condenser fins .. 


As the refrigerant cools in the condenser, it condenses 
into a liquid. Still under high pressure, the liquid refrig- 
erant passes into the receiver. The receiver acts as a 
reservoir to furnish refrigerant to the expansion valve at 
all times. From· the receiver, the high pressure liquid 
refrigerant passes to the expansion valve. The expansion 


valve meters refrigerant into the evaporator where a 


low pressure is maintained by the suction side of the 


compressor. As it enters the evaporator, the refrigerant 


immediately begins to boil by absorbing heat from the 


air passing over the evaporator core. Having given up its 
heat to boil the refrigerant, the air is cooled and passes 


into the passenger compartment of the vehicle. From 


the evaporator the vaporized refrigerant is drawn back 


to the compressor to repeat the cycle. 


COMPRESSOR VALVE LEAK DIAGNOSIS 


The compressor should be at operating temperature to 


perform an accurate test. 


(1) Install pressure gauge and Manifold· Assembly 
J-23575. 


!2) Front-seat the suction and discharge service 


\'alve by turning them clockwise. 


(3) Discharge refrigerant remaining in compressor 
by opening suction gauge hand valve slowly. 


( 4) Open suction gauge hand valve and close the 


high pressure gauge hand valve. 


(5) Start engine and operate compressor. Pressure 


will build up rapidly. Stop engine/ compressor at 150 to 
200 pounds pressure. 


NOTE: Pressure should hold if the discharge valve is 
operating properly. Loss of pressure indicates leaking 
compressor discharge valve or head gasket. 


COMPRESSOR BELT TENSION 


Belt tensions are important and should be inspected at 


time of new vehicle predelivery and· at subsequent 


scheduled maintenance intervals. 
Belt Tension Gauge, Tool J-23600, will provide accu- 


rate belt tension adjustments. Install the gauge on the 


longest accessible belt span. Belt tension for new vehicle 
predelivery and all belts with previous service should be 


90 to 115 pounds (400 to 512 newtons). 


Belt tension is adjusted by moving the idler mounting 


bracket. 
When a replacement belt is installed, it should be 
adjusted to 125 to 155 pounds (556 to 689 newtons), 155 
pounds (689 newtons) preferred, tension to compensate 
for the initial run-in loss that occurs within the first 


several minutes of operation. 


NOTE: New belt tension specifications apply only to 


service replacement belts. Once a belt has been ten- 


sioned and run, it is considered a used belt and should be 


adjusted to used-belt specifications. 


A characteristic of 'the ' i:>"li"~r~n 'tYPe- belt(s) used t.o 


drive the A/ C compressor is that it tends to increase in 
tension, rather than stretch, when subjected to heat. 
The loss in belt tension which can be observed after the 


initial run-in is the result of wear-in which allows the 


belt to ride deeper in the V-groove of the pulleys. 


If a belt is run with less than the specified tension, 


slippage can occur and cause the belt contact surfaces to 


become glazed. A glazed belt looses some of its load 


carrying capabilities and may slip even when adjusted 


to specified belt tension. 


Belt vibration, particularly on six-cylinder engine 


models. is usually the result of improper belt tension. 


When excessive belt vibration or flutter is encountered, 


adjust the belt tension to specifications. Adjusting to 


higher tensions will not stop vibration but wiil increase 


stress on the idler assembly. 


ISOLATING THE COMPRESSOR 


It is not necessary to discharge-the system for com- 
pressor removal. The compressor can be isolated from 
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the remainder of the system. eliminating the need for 


recharging when performing compressor service. 


(lJ Connect pressure gauge and Manifold Assembly 
J :J•l·-- 
·-.:i;J I ;J. 


(2) Close both gauge hand valves and mid-position 


(crack) both service valves. 


(3) Start engine and operate air conditioning. 


(4) Turn the suction service valve slowly clockwise 


toward front-seated position. When suction pressure is 


reduced to zero or less, stop engine and compressor and 


quickly finish front-seating the suction service valve. 


(5) Front-seat discharge service valve. 


(6) Loosen oil check plug slowly to release any inter- 
nal pressure in compressor. The compressor is now iso- 


lated from the remainder of the system. Service valves 


can be removed from compressor. 


COMPRESSOR REMOVAL- SIX-CYLINDER 


(1) Isolate compressor. 


(2) Remove both service valves and cap compressor 


and valves. 


(3) Loosen compressor belt and move aside. 


(4) Remove alternator belt and adjusting bolt. 


(5) Remove upper alternator mounting bolt. 


(6) Loosen lower alternator mounting nut. 


(7) Remove back idler. 


(8) Remove compressor mounting nuts and remove 


compressor. 


COMPRESSOR INSTALLATION-SIX-CYLINDER 


(1) Position compressor and install mounting nuts. 


(2) Install back idler. 


(3) Install alternator upper mounting bolt. 


(4) Tighten lower mounting nut. 


(5) Install alternator adjusting bolt. 


(6) Install alternator drive belt and adjust to proper 


tension. 


(7) Install compressor drive belt and adjust to 
proper tension. 


(8) Attach compressor service valves and lines. 


(9) Purge compressor of air and open service valves. 


(10) Connect clutch wire. 


COMPRESSOR REMOVAL-EIGHT-CYLINDER 


(1) Isolate compressor. 


(2) Remove both service valves and place protective 


caps over compressor head fittings and service valve 


openings. 


(3) Loosen and remove compressor belt(s). 


(4) Disconnect clutch wire. 


NOTE: Remove alternator mounting bracket to obtain 


working clearance for removing compressor mounting 


bra.cket attaching bolts and nuts. 
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(5) Remove compressor and mounting.bracket as an 
assembly and place on work bench. 


(6) R~?~~l'_ac~~--a~~~r.a~ket ~~hiJ!g__:_lll!~:-' 


studs. 


COMPRESSOR INSTALLATION-EIGHT -CYLINDER 


(1) Install mounting bracket to compressor. 


(2) Install compressor and bracket assembly to 
engine. 


(3) Install alternator mounting bracket, if removed. 
(4) Install compressor drive belt(s) and adjust to 
proper tension .. 


(5) Attach compressor service valves and lines. 


(6) Purge compressor of air and open service valves. 


(7) Connect clutch wire. 


COMPRESSOR FRONT SEAL REPLACEMENT 


The compressor front seal is serviced in kit form. Kit 
components are shown in figure 3E-20. All seal parts 
m us~-6e replaeed-if-a-leak--has- been· detected--at- th(!"se_a;l. 


NOTE: A small amount of oil around the shaft seal is 
normal and does not indicate a seal leak. All seal parts 


were dipped in oil at the time of assembly rind operation 
may force out surplus oil. 


(1) Isolate compressor. 
(2) Remove belt. 


(3) Remove clutch and woodruff key from com- 
pressor shaft. 


(4) Remove seal plate capscrews. Pry seal plate 


loose and remove. 
(5) Carefully pry behind spring holder (that part of 


the seal assembly farthest back on the shaft) and re- 
move seal assembly. 


(6) Lubricate new seal assembly with clean refrig- 
eration oil. 


NOTE: Cleanliness. careful handling, and clean refri,q- 


era tion oil are important f or successful seal 
rep/,acement. 


(7) Push neoprene friction ring and spring holder 
over compressor shaft. 


(8) Move assembly in and out on compressor shaft 


to seat neoprene friction ring. 


(9) Push assembly in until spring holder contacts 
bearing race. Position carbon ring in spring holder with 


polished side facing out. 


NOTE: The carbon rin,q must :;eat in the retainer. En- 


gage notches in carbon ring with drive tangs in spring 
holder. 


(10) Coat mating surfaces of compressor and seal 
plate with film of refrigeration oil. Position seal ring in 
groove on compressor. 
(11) Install seal plate with polished face toward car- 


bon ring. 


(12) Install seal plate capscrews and tighten evenly. 


Center seal plate on shaft by lightly tapping plate. 
Tighten the capscrews in a diagonal pattern to 6 foot- 
pounds (8 N•m) torque. 
(13) Turn compressor shaft by hand, using clutch 
mounting bolt, to seat seal. 


(14) Install clutch and woodruff key. 
(15) Install belt. 


(16) Purge compressor of air. 


(17) Leak test. system. Evacuate and charge, if 


necessary. 


BACK PLATE 0-RING SEAL REPLACEMENT 


NOTE: It is not necessary to remove the compressor 
for seat replacement on six-cylinder engines. 


(1) Isolate and remove compressor: 


(2) Remove four back plate attaching screws using 
Torx Bit Tool J-25359-C. 


(3) Remove back plate by gently prying it loose 
from crankcase. Pry in such a manner to pull parallel to 


bearing surface. 


(4) Remove 0-ring seal from back plate. 


(5) Clean back· plate and apply light film of refrig- 


eration oil to 0-ring sealing area. 


(6) Position 0-ring seal on back plate and install 


back plate over rear bearing and into crankcase. 


(7) Install four back plate attaching screws and 


tighten in diagonal pattern t0 13 foot-pounds (18 N.em) 
torque. 


(8) Install and purge compressor of air. 


(9) Leak test system. Evacuate and charge, if 
necessary. 


HEAD. VALVE PLATE AND GASKET REPLACEMENT 


(1) Isolate compressor. 


(2) Remove service valves from compressor. The 
compressor head service valve ports are identified as D 


for discharge and S for suction. 


(3) Remove compressor head attaching screws. 


(4) Tap under vaive plate ears (short, half-round 


projections on the valve plate) to remove head and valve 
plate. 


(5) Tap valve plate ears while holding the com- 
pressor head to separate head from valve plate. 
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ltil Clean all gasket material from head, valve plate, 
and compressor using care not to scratch or nick sealing 
surfaces. 


(7) Coat all machined sealing surfaces with light 


film of refrigeration oil. 


(8) Install new valve plate cylinder gasket on com- 
pressor body, locating gasket on dowel pins. 


(9) Install valve plate on compressor, locating it on 
dowel pins so that discharge valve is at top. Figure 3E-21 
shows correct assembly sequence. 
,, 
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Fig. JE-21 
H11d and Valve Plate Assembly Saquenca 
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( lOJ Install replacement head gasket, locating it on 
dowel pins. 


(11) Install head. Tighten compressor head cap- 
screws to 15 foot-pounds (20 N•m) torque, following 
sequence outlined in figure 3E-22. 


AJ41502 


FIJ. 3E-22 
Compressor Head Ca1J3Craw Tightening S1t1uanca 


(12) Coat 'service valve ports with light film of refrig- 
eration. oil and install new service valve gaske~;- as- · 
required. 
·- _,... _,_ · · · - 


(13) Install service valves and tighten to 15 foot- 


pounds (20 N•m) torque for attaching screws of flange 


type valve. 
· 


(14) Purge compressor of air. 


(15) Leak test system. Evacuate and charge, if 


necessary. 


BOTTOM PLATE GASKET REPLACEMENT 


(1) Isolate and remove compressor. 


(2) Remove bottom plate attaching screws and care- 
fully remove bottom plate. 


(3) Clean all gasket material from bottom plate and 
compressor using care not to scratch or nick sealing 


surfaces. 
(4) Coat all sealing surfaces with light film of re- 
frigeration oil. 
(5) Install new bottom plate gasket and install bot- 


tom plate. Tighten bottom plate attaching screws to 15 
foof:poundS(WN•m) torque. 
- -~ 


(6) Install and purge compressor of air. 


(7) Leak test system. Evacuate and charge, if 
necessary. 


CHECKING COMPRESSOR Oil LEVEL 


Initially, the compressor has 7 ounces of refrigeration 
oil in the crankcase (Approved oil: Sun Oil Suniso 5, 
Texaco Capella E, or equivalent). In normal operation, a 


small amount of oil is always circulating with the refrig- 
erant in the system. Unless the system has developed a 
leak, the oil level will remain the same in the system. 


CAUTION: The <Jil level should be checked whenever 


the system is discharged fo·r a service -part replacement, 
and especially after a rapi,d loss of refrigerant has 


occurred. 


NOTE: Check compressor oil level with compressor in 


operating 'J)Osi.tion, and only after the vehicle interior air 
has been cooled to the desired temperature. Operating 


the system stabilizes the oil entrained in the system, and 


provides an accurate oil level reading. The oil check 


plugs are located on either side of the compressor 
crankcase. 


Before installing a replacement compressor, check the 


oil level in the compressor to be replaced prior to remov- 


ing it. The oil level in the replacement compressor must 
be adjusted to correspond with that of the replaced 


compressor. 


(1) Isolate compressor. 


(2) Loosen crankcase oil check plug slowly to re- 


lease any internal pressure in compressor. Remove 


check plug when all pressure is relieved. 
(3) Fabricate dipstick rod as shown in figure 3E-23. 


(4) Hoid dipstick as vertical as possible and insert 
in check plug opening. The oil level should be within 
specified levels indicated. 


(5) Add clean refrigerant oil, if necessary. 
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NOTE: Refrigeration oil readily absorbs moisture. 
Keep the container capped until ready to use, and recap 


immediately after use. 


(6) Install oil check plug 0-ring seal. Be sure 0-ring 


is not twisted. 


NOTE: Oil filler plug leaks are usually due to a dam- 
aged 0-ring or dirt on the seat. 


(7) Install plug and tighten to 4 foot-pounds (5 N•m) 
torque. 


(8) Purge compressor of air. 


PURGING COMPRESSOR OF AIR 


The compressor must be purged of air whenever it has 


been isolated for oil level check or other service pro- 
cedures without discharging the entire system. 


(1) Cap service gauge ports on both service valves. 


(2) Back-seat the suction service valve to allow sys- 


tem refrigerant to enter compressor. 


(3) Place discharge service valve in mid- or cracked- 


position. 


( 4) Loosen discharge service valve gauge port cap to 
permit refrigerant to force any air out of the 


compressor. 


(5) Back-seat the discharge service valve and 


tighten the gauge port cap. 
The compressor is now ready for service. 


MAGNETIC CLUTCH 


__,,.I • .;.,.-. -' The magnetic clutch consists of a stationary electro- 


. magnetic coil and a rotating pulley· and plate assembly. 


The electromagnetic coil is mounted on four bosses on 


the compressor. The pulley and plate assembly is 


mounted on the compressor shaft. When the air condi- 


tioner is off, the pulley is free to turn on the clutch hub 


bearing. When the clutch is energized, the plate is mag- 


netically attracted to the pulley and turns the com- 
pressor crankshaft. 


Do not attempt to replace the bearing. pulley or clutch 


plate separately. These components are serviced only as 


a complete assembly. The coil is serviced as a separate 


unit. 
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Bectrtcal Diagnosis 


Ref er to the Magnetic Clutch Troubleshooting Guide 
when diagnosing magnetic clutch malfunctions. 


Diagnosis for Noisy Clutch 


Spin the pulley by hand. There must be no inter- 
ference between the field and the rotor assembly. The 


clutch coil must be mounted properly using the special 


capscrews which position the field coil to the 
compressor. 
A worn pulley bearing can be detected by the rough- 


ness felt when spinning the pulley. Do not attempt to 
replace the bearing. Replace the clutch as an assembly. 


A replacement clutch may emit a short squeal when 
initially engaged. After a few cycles of operation, the 
noise will disappear. 


Clutch Removal 


(1) Remove compressor belt(s). 


(2) Energize the clutch or use a spanner wrench to 


hold clutch plate while removing the clutch-to-shaft at- 
taching bolt and washer. 


(3) Install a 5/8-inch by 11 standard thread bolt in 


the threaded center of the clutch plate. 


(4) Tighten bolt and pull clutch from shaft. 


CAUTION: Do not rmJ on clutch to remove. 


(5) Remove four capscrews which retain the mag- 


netic coil and disconnect coil wire. Remove coil. 


Clutch Installation 


(1) Install magnetic coil with the four special cap- 
screws provided with the replacement u!M. 'rhese cap- 
screws are used to ensure coil is positioned properly on 
the compressor. 


(2) Tighten capscrews to 7 foot-pounds (10 N•m) 
torque. 


(3) Align clutch assembly with key and install 
clutch on shaft. 


(4) Install clutch-to-shaft attaching washer and bolt 
and tighten to 20 foot-pounds (27 N•m) torque. Connect 
clutch coil wire and energize clutch to hold unit when 
tightening. 


(5) Install compressor belt and adjust belt tension 
to specifications. 
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CONTROLS 
Check Adjustments 
...- 


System Troubleshooting 


PRELIMINARY 
DIAGNOSIS 


AIR LEAKS 
MAGNETIC CLUTCH 


Refer to Magnetic 


Clutch Troubleshooting 


Charts 


BLOWER 
AIR DISCHARGE 
Check 
Check at all 
CONNECTING DUCTS 
• • • 


Vents 
...... 
- 


sceeds 
- 
Check for seal leaks and 
Door seals 


Window seals 


REFRIGERATION 
SYSTEM 
DIAGNOSIS 


CHECK DISCHARGE AIR TEMPERATURE- 


• 
Set thermostat at max cool 
e Set engine sceed at 1500 rem 
e Check discharge air temperature with 


thermometer 
e Dlscnarge air temoerature must cor- 


resoond to ambient air temoerature 


as snown in Normal Ooeratlng Temp- 


eratures and Pressures Chart 


System cools 


and cycles 
properly 


System does, 


not cool or 


cycle 


System cycles 
but at incorrect 
temperature 


Install gauges and 


cneck pressures 


to diagnose prob- 


lem. see Pressure 


Diagnosis Chart to 


correct. 


Cools and cycles 
properly 


Road test to verity proper operation 


- 


- 


alignment 


I 


Check thermostat 


capillary tube for 


proper installation. 


install correctly and 


recheck dlscnarge 


air temperature. 


System cycles 


but at incorrect 


temoerature 


RepJace 


thermostat 
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Magnetic Clutch Troubleshooting 


NORMAL PRELIMINARY CHECKS 


1. Compressor drive oelt tension. 
2. Place the ignition switcn in on position. 


3. Check to see if ciutch is engaged when the thermostat is turned on and the blower 


is operating at low speed. 


I 


Clutch inoperative I 
I 


Connect a jumper wire from the battery to the clutch lead 


harness wire terminal in the engine compartment. 


I 


Clutch operates I 
I 
Clutcn inopuatlve I 


Disconnect light blue wire from thermostat and reconnect 
Clutch Coil Faulty 


jumper wire from the battery to the light blue wire. 


I 
I 
I 


I Clutch operates 
I 


Clutch inoperative. I 
I 
I 


Disconnect light blue wire at fuse block 


Ccnnect light blue wire to thermostat and 
and connect jumper to terminal. 
disconnect red wire. Turn thermostat 
on and contact jumper wire to red 
I 


I 
terminal. 
Clutch operates. 
I 
- 
I 


r • ~- 
I 
Clutch inoperative. 
- 
- - 


I 
I 
Open circuit in 
I 
I 
I 
I 


light blue wire. 


CJ utch operates 
Clutch inoperative 


I 


Connect jumper to brown 
wire at dash panel connector 
I 
I 


in engine connector. 


Ccnnect jumoer to red terminal 
Faulty thermostat. 
on fan switch. 
I 


Clutcn ooerares. 
I 


Clutch inoperative. 
I 
I 


I Clutch operates I I Clutch inoperative I 


Light blue w1 re and 


brown wore not making I 
I 


contact at dash panel 
Open circuit 
fuse block connector. 
in brown wire. 


Connect jumoer wire to center (feea) 
Red wire broken between fan switch 


terminal on fan switch. 
and thermostat. 


I 
I Cl utch operates I 


Clutch inoperative I 


- 
. - 
I 


I Wire to switch faulty I 
I Switch defective I 
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Performance Olagnoala-All Model• 


Condition 
Possible Cause 
C-0rrection 


COMPRESSOR NOISE 
(1) Broken valves. 
(1) 
Replace valve plate. 


(2) 
Overcharged. 
(2) Discharge, evacuate, and install 
correct charge. 


(3) Incorrect oil level. 
(3) Isolate compressor and check oil 
level. Correct as necessary. 


(4) Piston slap. 
(4) Replace compressor. 


(5) Broken rings. 
(5) Replace compressor. 


EXCESSIVE 
(1) Incorrect belt tension. 
(1) Set belt tension. Refer to 
VIBRATION 
Compressor Belt Tension 


(2) 
Clutch loose. 
(2) Tighten clutch. 


(3) Overcharged. 
(3) Discharge, evacuate, and install 
correct charge ~ 


(4) Pulley misaligned. 
(4) Align pulley. 


CONDENSATION . 
(1) Drain hose plugged or 
(1) Clean drain hose and check for 
DRIPPING. 
improperly positioned. 
proper installation. 
IN PASSENGER 
COMP • .\RTMENT 
(2) Insulation removed or 
(2) Replace insulation on expansion 
improperly installed. 
valve and hoses. 


FROZEN 
(1) Faulty thermostat. 
(1) Replace thermostat. 


-El.7-AEOR.A. TOR~GQIL.~ 


(2) Thermostat capillary tube 
(2) Install capillary tube correctly. 
improperly installed. 
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Preuure Diagnosis-All Models 


Condition 
Possible Cause 
Correction 


LOW SIDE LOW- 
(1) System refrigerant low. 
(1) Evacuate, leak test, and charge 
HIGH SIDE LOW 
system. 


LOW SIDE IilGH- 
(1) Internal leak in compressor - 
(1) Remove compressor cylinder head 
HIGH SIDE LOW 
worn. 
and inspect compressor. Replace 
valve plate assembly if necessary. 
If compressor pistons, rings, or 
cylinders are excessively worn or 
scored, replace compressor. 


(2) 
Head gasket leaking. 
(2) Install new cylinder head gasket. 


(3) Expansion valve. 
(3) Repface expansion valve. 


(4) Drive belt slipping. 
(4) Set belt tension. 


LOW SIDE HIGH- 
(1) Clogged condenser fins. 
(1) Clean out condenser fins. 
HIGH SIDE HIGH 


(2) 
Air in system. 
(2) Evacuate, leak test, and charge 


system. 


(3) 
Expansion valve. 
(3) Replace expansion valve. 


(4) Loose or worn fan belts. 
(4) Adjust or replace belts as 
necessary. 


LOW SIDE LOW- 
(1) 
HIGH SIDE HIGH 
Expansion valve. 
(1) Replace expansion valve. 


'. :· (2) ::..Restriction in~liquid line. 
M- - 
- 0 
. 
.(2) Check line for kinks - replace if 
necessary. 


(3) 
Restriction in receiver. 
(3) Replace receiver. 


(4) Restriction in condenser. 
(4) Replace condenser. 


LOW SIDE A.ND HIGH 
(1) Air in system. 
(1) Evacuate, leak test, and charge 


SIDE NORMAL 
system. 


(INADEQUATE 
COOLING) 
(2) 
Moisture in system. 
(2) Evacuate, leak test, and charge 
system. 
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SERVICE PROCEDURES- 
CALIFORNIA SIX-CYLINDER 
MODELS 


Paga 
Compressor Belt Tension 
3E-29 
Compressor Front Sul Replacement 
3E-30 
Compressor Head. Valve Plata ind Gasket Replacamant 
3E·32 
Compressor Valve Luk Diagnosis 
3E·29 
Compressor R1pl1c1m1nt 
3E-30 


GENERAL 


This section consists of a general description of each 
component and the system operation of all components 


used with the California six-cylinder engine. Service 


information for the rotary compressor and magnetic 
clutch, which are unique to vehicles equipped with the 
California six-cylinder engine, is also contained within 


this section. All other service information can be found 


ROTOR 
PULLEY 


Page 
Ganant 
JE-28 
lsol1tlng the Compnssor 
3E-29 
M1gn1tlc Clutdl 
3E~33 
SpaclflCltlaa 
JE-35 
Systam Operation 
JE-29 


in the CJ Air Conditioning and Cherokee-Wagoneer- 


Truck Air Conditioning sections or the General Informa- 
tion section of this chapter. 


The air conditioning system components used with - 


the California six-cylinder engine are as follows. 


Compressor-The compressor on the California six- 
cylinder engine, is a five-cylinder rotary unit driven by a 
serpentine drive single belt system (fig. 3E-24). The 
compressor is used to circulate and increase the pressure 


t1i 
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RING 


OIL FILL 
PLUG 
I 
~ O·RING 


~MPRESSOR 


KEY 
l 
SHA.FT 
~ SEAL 
SHAFT 
__ ..._...._.,"'• ~ J'"" ~~~ 
~ 
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RING 
FELT 
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·~ 
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Ag. 3E·24 Campnuor Componenta-calHarma Slx-Cyfl* El"' 


of the refrigerant in the system. Refer to the Trouble- 
shooting chart at the end of this section for Diagnosis 
Procedures. The compressor is mounted to the engine as 
shown in figure 3E-25. 


COMPRESSOR 
MOUNTING 
BRACKET 
428638 


Fig. 3E-25 
Compressor Mountlngo-Callfomla Slx-Cyllndar Engine 


Condenser-The condenser is mounted in front of the 
radiator fo allo\v air to flow over the cooling fins and 
remove heat from the refrigerant. As the refrigerant 


. passes through the condenser, it liquifies (condenses). 


Receiver/Drier-The receiver/drier is a reservoir 
used to store the precise amount of refrigerant required 
by the system. The refrigerant level in the receiv- 
er/ drier must be adequate to provide a steady flow of 


refrigerant to the expansion valve. The receiver/drier 


contains a desiccant to remove moisture from the sys- 


tem. The receiver/ drier must be replaced anytime the 


system has been open to atmosphere due to a system 


component failure. If during servicing the receiver/ drier 


is removed from the system, it must be tightly capped 


immediately. 


Expansion Valve-The thermostatic expansion valve 


is located at the inlet of the evaporator. It meters the 


refrigerant to the evaporator, so as to maintain the 
proper flow for the various evaporator heat load require- 


ments encountered during operation. The metering ac- 


tio n of the expansion valve is controlled by the 
temperature sensing oulb mounted on the outlet (suc- 


tion) line of the evaporator. 


Evaporator-The evapontor is an air cooler .. arrd 


dehumidifier. As the refrigerant enters the evaporator 
core, it begins to boil. The heat in the air passing over 
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the evaporator transfers or gives up its heat to the 
boiling refrigerant. As the air cools, the moisture in the 
air condenses on the evaporator core and is drained off 
as water. 


SYSTEM OPERATION 


The compressor increases the pressure and temper- 
ature of the system refrigerant. The heated refrigerant 
vapor is then pumped into the condenser where it cools 


by giving off heat to air passing over the condenser fins. 
As the refrigerant cools in the condenser, it condenses 


into a liquid. Still under high pressure, the liquid refrig- 


erant passes into the receiver. The receiver acts as a 


reservoir to furnish refrigerant to the expansion valve at 
all times. From the receiver, the high pressure liquid 
refrigerant passes to the expansion valve. The·expansion 


valve meters refrigerant into the evaporator where a 


low pressure is maintained by the suction side of the 
compressor. As it enters the evaporator, the refrigerant 
immediately begins to boil by absorbing heat from the 
air passing over the evaporator core. Having given up its 
heat to boil the refrigerant, the air is cooled and passes 


into the passenger compartment of the vehicle. From 


the evaporator the vaporized refrigerant is drawn back 


to the compressor to repeat the cycle. 


COMPRESSOR VALVE LEAK DIAGNOSIS 


The compressor should be at operating temperature to 
perform an accurate test. 


(1) Install pressure gauge and Manifold Assembly 
J-23575. 


(2) Front-seat suction and discharge service valve 


by turning them clockwise. 
. 


(3) Discharge refrigerant remaining in compressor 


by opening suction service valve slowly. 
( 4) Open suction gauge hand valve and close high 
pressure gauge hand valve. 


(5) Start engine and operate compressor. Pressure 


will build up rapidly. Stop engine/compressor at 150 to 


200 pounds pressure. 


NOTE: Pressure .'5hould hold if the discharge valve is 


operating properly. Loss of pressure indicates leaking 


compressor discharr;e valve or head gasket. 


COMPRESSOR BELT TENSION 


For the serpentine drive belt tension procedure refer 


to Section lC. 


ISOLATING THE COMPRESSOR 


It is not necessary to discharge the system for com- 


pressor removal. The compressor can be isolated from 
the remainder of the system eliminating the need for 


recharging when performing compressor service. 


3E-30 
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(i) Connect pressure gauge and Manifold Assembly 


J-23575. 
(2) Close both gauge hand valves and mid-position 


(crack) both service valves. 
(3) Start engine and operate air conditioning. 
(4) Turn suction service valve slowly clockwise to- 
ward front-seated position. When suction pressure is 
reduced to zero or less, stop engine and compressor and 
quickly finish front-seating suction service valve. 


(5) Front-seat discharge service valve. 
(6) Loosen oil check plug slowly to release any inter- 
nal pressure in compressor. The compressor is now iso- 
lated from remainder of system. Service valves can be 
removed from compressor. 


COMPRESSOR REPLACEMENT 


He mo val 


(1) Disconnect battery negative cable. 
(2) Isolate the compressor (see previous procedure). 


(3) Remove discharge and suction hoses from com- 
pressor, then cover all openings with tape or plastic 
plugs. 
· 


(4) Remove drive belts by loosening alternator. 


(5) Remove alternator from mounting bracket and 
lay aside. 


(6) Remove compressor from engine mounting 
bracket. 


lnstallatlon 


(i) Install compressor to engine mounting bra.'cke·t. .. - 


(2) Install 
alternator 
to 
alternator 
mounting 
bracket. 


(3) Install drive belt and tighten as specified in Sec- 
tion lC.· 


(4) Remove tape or plastic plugs from all suction 
and discharge openings and install hoses on compressor. 


(5) Evacuate and charge system as described under 
General Information. 


(6) Connect battery negative cable. 


COMPRESSOR FRONT SEAL REPLACEMENT 


(1) Remove compressor. 


(2) Insert two pins of Front Plate Spanner J-29635 


into any two bolt holes in clutch front plate (fig. 3E-26). 
Hoid clutch plate stationary and remove nut. 


(3) Remove clutch plate using Clutch Plate Puller J- 


2963~, a~~ re!'Il.QVe k~yJrom shaft (fig_3E-27J..., ... 
.. , 


t4) Using snap ring pliers, insert pliers Into two 
holes in felt ring metal retainer and lift out felt ring. 


Ag. 3E-26 
Removing Front Clutcll P11ta Hex Nut 


TOOL J-29636 
CLUTCH PLATE PULLER 
\ 
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Fig. 3E-27 
Removing Front Clutcll Pl1ta with Pullar 


(5) Remove clutch shims. Use 0-ring hook and 


small screwdriver to prevent shim from binding on 
shaft. 


(6) Remove shaft seal seat retaining snap ring with 
pliers. 


(7) Remove shaft seal seat using Seal Retainer 
Tongs J-9393-2 (fig. 3E-28). 


CAUTION: When removing-shaft seal 0-ri.ng, do not 


scratch the 0-ring groove with 0-ring hook. 


~-- -==.· 
- 


Fig. 3E-28 
Removing Shaft Seal Seat Using Tongs 


\8) Use 0-ring Hook J-9553-01 to remove shaft seal 
0-ring (fig. 3E-29). 


(9) Insert Seal Installer and Remover J-29639 into 
seal bore, press down against seal spring and twist· tool 
until it engages in slots in seal cage and lift seal out (fig. 
3E-30). 


TOOL J-9553-01 
O·RING HOOK 


Fig. 3E-29 
Removing 0-fflng 
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.,,. 


4' 
,I 


--1 


~'' 


TOOL J-29639 


SEAL INSTALLER 


ANO REMOVER 
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Ag. 3E-30 
Removing Shaft Seal 


(10) Clean seal cavity thoroughly with "lint-free" or 
synthetic cloth and clean refrigerant oil and then blow 
out with clean dry air. 


NOTE: Be sure all forei.gn materials are removed from 


the seal bore prior to seal installation. 


(11) Insert Seal Sleeve Protector J-29640 over com- 
pressor shaft (fig. 3E-31). 


CAUTION: Do not touch the new seal lapping 


surfaces. 


(12) Dip mating surfaces of seal lapping surfaces in 


clean refrigerant oil. 


(13) Engage slots of Seal Remover and Installer J- 
29639 in slots in seal cage and insert seal assembly 


firmly into place in co.mpressor seal cavity. Twist tool in 
opposite direction to disengage tool from seal cage (fig. 
3E-30). 
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Fig. 3E·31 
Shift SHI Rapl1cament 


CAUTION: When installing shalt 'seal 0-ring, do not 
scratch the 0-ring groove with 0-ring hook. 


(14) Coat 0-ring with clean refrigerant oil and care- 
fully place in seal groove with 0-ring Hook J-9553-01. 
(15) Coat seal retainer with clean refrigerant oil and 
install with Seal Retainer Tongs J-9393-2. Press retainer 


lightly against seal. 


(16) Install snap ring with beveled edge outward 


(away) from compressor. 


NOTE: It may be necessary to lightly tap the snap ring 
to seat it in its groove. 


(17) Install clutch spacer shims. 


(18) Tap new felt ring into place and install com- 
pressor shaft key. 
(19) Align front plate keyway to compressor shaft 
key. 
(20) Using Clutch Face Installer J-29641 (fig. 3E-32), 
tap front plate to shaft until it has bottomed on clutch 
shims. 


NOTE: When the front plate bottoms ~ · the shims a 
distinct sound change will take place. 


Fig. 3E-32 
Front Pl1t1 lnst1Uatlon 


(21) Install shait nut and torque to 25 to 30 foot- 
pounds (34 to 41 N•m). 
(22) Check air gap with feeler gauge which must be 
between .016 and .031 inch. If air gap is not consistent 
pry up lightly at minimum variations and tap down 
lightly at points of maximum variation. 
If the air gap is not between .016 and .031 inch add or 
subtract shims as neeessary. 


NOTE: The air gap is c<mtrolled by the spacer shims. 


When installing a new or -prei'iously instaUed clutch 
assembly, try the original shims first. When installing a 
new clutch onto a compressor that ]Jre'l!i.ously did not 
have a clutch, use .040, .020 and .005-inch shims. 


COMPRESSOR HEAD. VALVE PLATE AND GASKET 
REPLACEMENT 


Removal 


(1) Remove all cylinder head capscrews from cylin- 
der head. 


(2) Using small hammer and gasket scraper to tap 
outer edge of cylinder head until separated from valve 
plate. Inspect for damage. 


NOTE: The cylinder head gasket normally sticks to the 


valve plate. 


(3) Position gasket scraper between outside edge of 
valve plate and cylinder block and lightly tap Yalve plate 
loose. Inspect reed valves and discharge retainer. Re- 
place any damaged portion. 


CAUTION: When cleaning gasket rnaterfolfrom cylin- 


der head or valve plate of cylinder head be careful not to 
damage machined surfaces. 


(4) If valve plate and/or cylinder head are to be 
reinstalled, carefully remove gasket materials with gas- 


ket scraper. 
(5) Inspect cylinder head for fitting or thread dam- 
age. Replace cylinder head if damaged. 


(6) Inspect service ports on back of cylinder head. 
Remove valve core with valve core tool to inspect. 


(7) Remove service port to inspect 0-ring; if dam- 


aged replace 0-ring. 


Installation 


(1) Coat valve plate gasket with clean refrigerant 


oil. 


(2) Install valve plate gasket. 


NOTE: Align ·valve plate gasket to locating pin holes 


and oil orifice in cylinder block. 


(3) Install cylinder head with fittings pointing up or 


in line with oil filler plug. 


(4) Insert cylinder head capscrews finger-tight. 
Torque cylinder head bolts to 22 to 25 foot-pounds (30 to 


25 N•m) torque following torque sequence (fig. 3E-33). 


... ~ 
.~·- ........ __ 
.,.._,,,.. ... , 
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Fig. 3E-33 
Cylinder Haid Bolt Tightening Sequ1nc1 


Checking Compressor 011 Levet 


When replacing a compressor that contains uncon- 


taminated oil, use the following oil level check. 


(1) Drain oil from new compressor. 


(2) Drain and measure oil from old compressor. 


(3) .:wfeasure new oil equal to amount drained from 


old compressor and add one ounce of additional oil. Fill 
new compressor with this oil. 


- 
- NOTE: This- compressor is a high-speed compressor. 
Satisfactory operation depends on suffici,ent lubrication, 
however too much oil decreases cooling efficiency. 
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MAGNETIC ClUTCH 


The magnetic clutch consists of a stationary electro- 
magnetic coil and a rotating pulley and plate assembly. 
The electromagnetic coil is retained on the compressor 
with a snap ring and is slotted to maintain its position. 
The pulley and plate assembly are mounted on the 
compressor shaft. When the compressor is not pumping, 
the pulley freewheels on the clutch hub bearing. When 


the coil is energized the plate is magnetically engaged 


with the pulley and turns the compressor shaft. 


Magnetic Clutch Noise Diagnosis 


When a magnetic clutch assembly is suspected of 
being the source of unusual noises, follow the sequence 


given on the Troubleshooting Chart. 


Magnetic Clutch Removal 


(1) Insert two · pins of front plate spanner J-29635 


into any two bolt holes in front clutch plate. Hold clutch 


plate stationary and remove nut as shown in figure 3E- 
26. 


(2) Remove clutch plate using Clutch Plate Puller J- 


29636 and remove key from shaft as shown in figure 3E- 
27. 


(3) Remove internal bearing snap ring. 


( 4) Remove external front snap ring. 


(5) Remove rotor pulley assembly using Shaft Pro- 


tector and Jaws J-29637 as shown in figure 3E-34. Insert 


lip of jaws into internal bearing snap ring groove. Place 


rotor puller shaft protector over exposed compressor 
shaft. Align thumb head bolts to puller jaws and finger- 


tighten. Turn puller center bolt clockwise to remove 
rotor pulley . 


Ag. 3E-34 
Removing Rotor Pulley wltb J1wa laatallld 
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(6) Remove field coil lead wire from clip on top of 
compressor front housing. 


(7) Using snap ring pliers remove snap ring and 


then remove field coil. 


Magnetic Clutch Installation 


(1) Install field coil. 


NOTE: Coil flange protrusion must align with hole in 


front housing to prevent coil movement and correctly 
locate lead wire. 


(2) Support compressor by four mounting ears on 
rear of compressor. Do not clamp compressor in vise 
with jaws on compressor body. 


(3) Align rotor assembly squarely on front housing 
hub. Use suitable driver to drive rotor assembly onto 
shaft. 


(4) Install internal bearing snap ring and then ex- 
ternal bearing snap ring. 


NOTE: A.ll snap rings have a straight edge and a be- 


veled edge on the circumference. Position the snap rings 


so that the flat edge is toward the compressor and the 
beveled edge is outward. 


(5) Install front plate assembly using original 
clutch shims on compressor shaft. 


(6) Install compressor shaft key. 


(7) Align front plate keyway to compressor shaft 


key and using Clutch Face Installer J-29641 tap front 
plate onto shaft until it bottoms on clutch shims as 
shown in figure 3E-32. 


NOTE: When installing the front plate a distinct 


change in the sound will be heard when the jr()'Tl,t plate 
bottoms. 


(8) Install hex nut and torque to 25 to 30 foot- 
pounds (34 to 41 )l"•m) torque. 


(9) Check air gap with feeler gauge. Air gap should 


consistently be .016-.031 inch around circumference of 
magnetic clutch. If air gap varies, pry up lightly at 
minimum variations and tap down at maximum varia- 
tions. If air gap does not meet specifications remove hex - 
nut and front plate. 


NOTE: The air gap is determined by the spacer shims. 
When assembling existing or new clutch components t771 


the original shims first. When installing a new clutch 


onto a compressor that previously had no clutch use a 


.040-.020 and .005-inch shim. 


' 
' 
.;.; 


TROUBLE SHOOTING CHART 


During diagnosis follow the inspection procedures in the sequence shown until a defect is found. Then perform the repair in the 
Cause and Remedy Section. If this repair does not fully solve the problem, proceed to the next Inspection Step. 


.Symptom. _ _ . 


Unusually high suction 


0 
Pressure with unusually 
c: c 
low discharge pressure 
c: ... 
" 
0 
cc .. .. 
.<: 0 
0 a. 


~ g 
Unusually tow 
,;; t.l 
suction and discharge 
0) 
pressure 
::: 


0 
0 u 
0 


~ 
t.l 
ca 
~ a 
Intermittent or 


OI '- 
Inoperative 


.: 0 
c: - 
C: : 
G 
" 
0 
> 
cc = : 
- .. 
.<: E ... 
OI '- 
0 
" 
0 
Q. 
o-o 
cc .: .: 
Rough Running 


Problem Diagnosis and Inspection 


Remove Valve Plate and Inspect 
0 r Valve Plate Test 


Check tor tow 
Retrigerant Charge 


2 Leak Check Comoressor 


3 Leak Check and Diagnose System 


Check Belt Tension 


Cause and Remedy 


Replace or Reoa1r 


Broken Head or Block Gasket 
Broken or Deformed Reed Valve 
Foreign Substance Under 
i'leeo Valve or Gasket 


Reo1ace or Aeoair 


Shatt Seal Leak 


Service Port 
Cylinaer Head Leak 
Gasket Leak 
Oil Filler Plug Leak 
Cracked Oylinaer Block 
Front Housing 
0 
Ring Leak 


'---------------' 


1 Adjust Air Gao 
Check Clutch Air Gap 


Check Clutch Volts. Amos. 
Coit Lead Wire 


Sllatt Turning Smoothness Test 


Reotace or Reoa1r 
Broken Lead Wire 


Clutcn Coit Oefect- tnternat 
System Ground 
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TROUBLE SHOOTING CHART (Continued) 


During diagnosis follow the inspection procedures in the sequence shown until a defect is found. Then perform the repair in the 
Cause and Remedy Section. If this repair does not fully solve the problem, proceed to the next Inspection Step. 


Symptom 


Clutcn engaQed 


Clutcn· disengaged 


··cnaltering" 


Problem Diagnosis and Inspection 


Check Compressor 
Mounting Components 


Check Engine Components 


Check tor Intermittent or 
Slipping Clutcn 


Check tor Proper 
Refrigerant Charge 


Clleck Clutch Bearing 


Shalt Turning Smoothness Test 


1 Check Air Gap 


Cause and Remedy 


AOjust Air Gap-Oelect1ve Coil 


Recnarge ano Recneck 


Replace Bearing 


Restore to Proper Level 


Compressor Failure (Internal) 


Replace or Repair 
Broken Oiscnarge Valve Reed 
or Retainer 
Broken Suction Valve Reed 
Broken Gasket 


..._-----------------.,Replace or Repair 


SPECIFICATIONS 


Torque Specifications 


AOjust Air Gap 
Oelective Gluten Pulley or 
Front Plate 
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Service Set-To Torques should be used when assembling components. S.rvice In-Use Recheck Torques should be used for checking a pre-torqued item. 


A/ C Service Valve (Flange Type) . 


A/C Service Valve (Rototype) . 


Clutch Retaining Nut ... . 


Cylinder Head Cap Screws. 
Discharge Hose Fitting . .. 


Oil Filler Plug . . . . . . . . 
• - •· 
-~ .... ,__.,._ · 
• 


Suction Hose Fitting 5/8 inch Flange . ......... . .. . 


USA (ft-lbsl 


Service 
Set-To 
Torque 


Service 
ln·Use 
Recheck 
Torque 


15 


27 
24 
20 
24 


13-1 7 
Wet Torque 
25-30 
22-25 
18-22 
22·25 


All Torque values given in foot-pounds and newton-meters with dry fits unless oth-is• specified. 


Metric (N•ml 


Service 
Service 
In-Use 
Set· To 
Recheck 
Torque 
Torque 


20 
17-24 


37 
34.39 
33 
30-34 
27 
24·30 
33 
30-34 
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TOOLS 


J.6084 
HALIDE TORCH LEAK DETECTOR 


J.29636 


J-29637 
CLUTCH ROTOR 
REMOVER ADAPTER 


CLUTCH PLATE. 


REMOVER PULLER 


J-6105 
114-INCH RATCHET 


• 


. 


. 


l 


J.29636 
CLUTCH PLATE 
REMOVER PULLER 


J-29641 
CLUTCH FACE 
INSTALL.ER 


-~ 
as:- 


• 
•J 


J-29635 
CLUTCH HOLDER 


J-5453 
GOGGLES 


. J.23500-01 
PORTABLE 
SERVICE STATION 


J-22974 
SHAFT SEAL 
PROTECTOR 


Jo0272-02 
NO. 4 MUL Tl -REFRIGERANT 
CAN OPENER 
a 


J.29637 
SHAFT PROTECTOR 
AND JAWS 


; 
. 
2 •~ 
. 


'f trWC' 


J.9392 
SEAL REMOVER 


w 
R 


. 
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J-26695 
VACUUM PUMP 


BLUE 
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Body Collltnlct111 3f.1 


Jeep v.ehicles are of all-steel construction, with in- 
sulated body mounting points that provide a secure at- 


tachment to the chassis frame. 


All major body panels are of heavy gauge steel, rein- 


forced, flanged, and welded. The bodies are completely 
detachable from the chassis unit and are insulated from 
the frame by body spacers placed between the body and 


frame and held in position with body bolts. 


Spacers are located between, the body and chassis 


mounting points to insulate against vibrations and road 
noises. 
Periodic inspection is necessary to determine the con- 
dition of body spacers and holddown bolts. Worn, loose, 


or fatigued spacers permit the body to settle causing 


BODIES 


Roll Bll'l 
Soft Top with Metal DOOl'l 
Stonge Compartment 
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Body Mouldlnvs 
3F-1 


body lean or possible interference between the floorpan 
and various chassis components. 


BODY MOULDINGS 


Trim Mouldings 


Trim mouldings on the front fenders, front and rear 


doors and rear quarter are attached with adhesive back- 


ing and/or screws and snap-in clips. To replace_mould- 


ings, remove attaching screws and use a wedge-shaped 


fiber stick to pry mouldings from body. 
- 


Rocker Panel Mouldings 


The CJ rocker panel mouldings are attached with 


studs and nuts. To replace rocker panel mouldings, re- 


move attaching nuts and remove moulding. 


FRAMES 


FRAME-CONSTRUCTION 


Pav• 
Frame Allvnmllt 
3F-7 
Frame Constractloa 
3F-1 


The frame is the foundation and structural center of 


the vehicle. In addition to carrying the load, it mounts 


Pave 
Fnm1 Stnlgbtenlnv 
3F-7 


and supports the power unit while maintaining correct 


relationship and alignment of the power train. This rela- 
tionship assures normal functioning of the units and 
freedom from excessive wear, stress, and strain. The 


I 
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frame is constructed of heavy channel steel side rails 
and crossmembers. The crossmembers maintain the 
proper positions of the side rails in direct relationship to 


each other, providing maximum resistance to torsional 


twist and strains. 
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In the event of collision damage, it is important that 


the frame alignment be checked and realigned to frame 
dimensions shown on the individual dimension charts 


(figs. 3F-1 through 3F-5). Wheel geometry and axle 
aiignment should be checked. 
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FRAME ALIGNMENT 


The most efficient method of checking frame align- 


ment is with a frame alignment machine. 


NOTE: The following procedure is adequate for check- 
ing most frame dimensions. However, if torsional twist 
or frame rail height is in question, the vehicle ·must be 
checked on an alignment machine using datum gauges. 
Follow alignment machine manufacturer's instructions. 


If a frame straightening machine is not available, 
frame alignment may be determined by using the "X" or 
diagonal method. Figures 3F-1 through 3F-5 provide all 
frame dimensions. 
The most. convenient method of checking frame di- 
mensions is to locate with a plumb-bob and chalk mark 


on a level floor all dimensional points from which meas- 


urements are taken. This is known as "plumb-bobbing" 


the frame. If working on a cement floor, clean it so that 
the chalk marks will be visible underneath the frame. If 


working on a wooden floor, lay sheets of paper under- 
neath the vehicle. Drop a plumb-bob from each point 


indicated in figures 3F-1 through 3F-5, marking the 
floor directly underneath the point. Satisfactory check- 


ing depends on the accuracy of the marks in relation to 
the frame. 


To check points that have been marked, carefully 
move the vehicle away from the layout on the floor, and 
proceed as follows: 
Check the frame at front and rear end using corre- 


sponding marks on the floor. If widths correspond to 
frame specifications, draw a centerline the full length of · 


Paga 


Doors 
3f.7 


· Genanl 
3f. 7 


GENERAL 


Assembled sections or any of the individual panels 


available for replacement are complete and may be in- 
stalled as a unit. When only a portion of the unit is 


damaged. the damaged unit may be cut from the body at 


the location best suited for welding, and the new unit cut 


to the desired size and welded in place. 


Galvanized Panels 


For protection against corrosion, vulnerable panels on 
all models are galvanized. A conversion coating must be 


applied to these panels prior to painting to ensure good 
adhesion of the paint. 
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the vehicle, halfway between the marks indicating front 
and rear widths. If frame width is not correct and the 
centerline cannot be laid out from checking points at the 
end of the frame, it can be drawn through intersections 
of any two pairs of equal dimensions. 
With the centerline correctly laid out, measure the 


distance to several opposite points over the entire length 


of the frame. If the frame is in proper alignment, oppo- 


site measurement should be the same. 


To locate the points at which the frame is sprung, 
measure the diagonals between selected points on the 


frame (figs. 3F-1 through 3F-5). 


If the diagonals in each pair are within 118 inch, that 


part of the frame included between points of measure- 
ment may be considered as properly aligned. These diag- 
onals should also intersect at the centerline. If the 


measurements do not agree within the above limits, it 
means that a frame alignment correction is necessary 
and will have to be made between those points that are 


not equal. 


NOTE: During the process of straightening the frame. 
be extremely careful not to overstretch the frame. This 


could cause the already aligned sections of the frame to 
become misaligned or weakened. 


FRAME STRAIGHTENING 


A bent or twisted frame. may be straightened, pro- 


vided the extent of misalignment is not excessive. Se- 
verely damaged frame parts should be replaced: 


PANELS 
Paga 


Rear Qu1rtar Panels 
3f.8 


Replacement 


Where replacement is required, careful examination 
should be made as to the extent of damage to determine 
which panels require replacement. 


In most cases, the weld joints of one panel to another 
are visible and can be separated for installatiqn of a new 


panel. 


DOORS 


The complete door, with outer and inner door panels 
flanged and welded together and primed, is availabie as 
well as the outer panel only. 


These outer panels may be used in cases in which the 
inner panel and pillar assemblies are not damaged to 
avoid the extra expense of using a complete door. 


3F-8 
BODY AND FRAME COMPONENTS 


REAR QUARTER PANELS 


The rear quarter panels are welded to the body as 


indicated in figures 3F-6 through 3F-8. 
Whenever a rear quarter panel is replaced, it is very 


important to apply a suitable corrosion preventive such 
as a weld primer to all mating surfaces prior to welding. 
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RADIATOR GRILLES 
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CJ MODELS 


The CJ grille and the support and baffle are welded 


together to form a maximum-strength radiator grille 
guard (fig. 3F-9). 


Removal 


(1) Remove front crossmember cover, if equipped. 


(2) Remove screws and washers attaching radiator 


and shroud to radiator grille guard panel. 


(3) Remove bolts and washers attaching guard 
panel to fenders. 


(4) Remove radiator grille to frame crossmember 
holddown assembly. Note sequence of parts. 


(5) Loosen nuts attaching two radiator support rods 


to radiator grille guard support brackets.--: -- 


( 6) Remove rods from brackets. 
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(7l Tilt grille panel forward and disconnect elec- 
trical wiring at head lamp sealed beam unit and parking 


lamp assembly wiring harness at connectors. 


(8l If equipped with air conditioning, proceed as 


fo llows: 


(a) Discharge air conditioning system as out- 


lined in Chapter 3E-Air Conditioning. 
(b) Disconnect air conditioning high pressure 
hose at sight glass connection and cap hose and sight 
glass fitting to prevent entry of dirt and moisture. 


(c) Disconnect air conditioning high pressure 
hose at fitting on compressor and cap hose and com- 
pressor fitting to prevent entry of dirt and moisture. 
('.Jl Lift radiator grille panel from vehicle. 


Installation 


( 1) Position guard pane! and connect electrical wir- 


ing at headlamp sealed beam unit and parking lamps. 


(2) If equipped with air conditioning, proceed as 
follows: 
(a) Remove caps from high pressure hose and 
compressor and connect hose to compressor. 


(b) Remove caps from sight glass and high pres- 
sure hose and connect hose to sight glass. 
(3l Position radiator support rods in radiator grille 
support brackets and install attaching hardware. 


( 4} Install radiator grille to frame crossmember- 
holddown assembly. 
(5) Position grille panel to fenders and install at- 


. taching bolts and washers. 


(6) Install radiator and radiator shroud to radiator 
grille panel attaching screws and washers. 


(7f'- Instail front cr'Gs!tmember cover, if equipped. 


(8) If equipped with air conditioning, evacuate, leak 
test, an~i::~~s·tetti::as outlined in Chapter 


3E-Air Conditioning. 


CJ MODEL GRILLE APPLIQUE 


General 


The chrome grille app!ique is installed over the grille 


assembly requiring the use of well nuts and screws as 


well as using the headlight and parking light attaching 


screws w retain the applique. 


Removal 


( 1) Raise hood. 


(2) Remove headlamp doors. 


(3) Remove headlamp body retaining screws. 


(4) Disconnect and remove headlamp and body 
assemblies. 


(5) Remove parking lamp retaining screws. 


(6) Disconnect and .. remove parking lamp 
assemblies. 


(7) Remove front crossmember cover, if equipped. 
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(8l Remove torx bit screws and bumpers across top 
of radiator grille using Torx Bit Tool J-25359-C. 


(9) Remove grille applique. 


(10) Remove double back tape along bottom of 
app!ique. 


Installation 


(1) Install double-back tape along bottom on back- 
side of applique. 


(2) Position grille applique over grille assembly and 
press along bottom. 


·CAUTION: Ton: screws are installed into well nuts, do 
not overtighten. 


(3) Install torx screws and bumpers using Torx Bit 
Tool J-25359-C. 
(4) Connect and position headlamp and body 
assemblies. 


(5) Install retaining screws. 


(6) Install headlamp doors. 


(7) Connect and position parking lamp assemblies. 


(8) Install parking lamp retaining screws. 


(9) Close hood. 


(10) Install front crossmember .cover. if equipped. 


CHEROKEE-TRUCK MODELS 


Removal 


(1) Remove headlamp doors. 


(2) Remove plastic drive rivets attaching grille in- 
sert to grille housing (fig. 3F-10). 


(3) Remove grille insert. 


(4) Remove screws attaching grille housing to face 
panel (fig. 3F-10). 


(5) Remove grille housing. 


Installation 


(1) Position grille housing in body opening. 


(2) Install attaching screws. 


(3) Position grille insert in grille housing. 


( 4) Install attaching rivets. 


(5) Install headlamp doors. 


WAGONEEH MODELS 


Removal 


(1) Remove screws attaching grille panel (fig. 3F- 
10). 


(2) Remove grille panel. 


Installation 


(1) Position grille in body opening. 


(2) Install attaching screws and washers. 
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FENDERS 


CJ MODELS. 


Replacement 


Charokaa-W1gonaar- Truck Models 
CJ Fender Extensions 


P1ge 
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(1) Remove or disconnect all items attached to 


apron of fender. 


~ 


1 ~~~}~J;}..:c~ .eJ:,;:r_~~-1 - co~ne.~r at side marker 
amp. 


(3) Remove rocker panel moulding, if equipped. 


( 4) Remove bolts and washers attaching fender and 


brace to dash panel (fig. 3F-ll). 


Ag. 3F-11 
Front Fender~ Madlis 
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Ra1r Fenders-Sport Truck 
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(5) Remove bolts, washers, and nuts attaching 


fender to radiator grille panel. 


(6) Pull fender outboard and lift from vehicle. 


(7) Position fender on vehicle and install fender-to- 
radiator grille panel attaching bolts, washers, and nuts. 


(8) Install fender and brace-to-dash panel attaching 
bolts and washers. 
(9) Connect side marker lamp electrical connector. 


(10) Install and connect items previously removed 
from apron of fender. 


(11) Install rocker panel moulding, if equipped. 


CHEHOKEE-WAGONEEH-TRUCK MODELS 


Removal 


(1) Remove front bumper. 


(2) Remove headlamp to gam access through 


open mg. 


(3) Reach through headlamp opening and remove 


bolts and washers attaching fender to grille face panel. 


(4) Remove side marker lamp reflector lens and dis- 


connect lamp socket assembly from lens. 


(5) Remove bolts and washers attaching fender to 


grille face panel. 


(6) Disconnect brace at fender (fig. 3F-12). 


BRACKET 


EXTENSION 


J42651 


Fig. 3F-12 
Front Fender--tharoku-W1vonaer-Truck Models 


(7) Remove bolts and washers attaching fender to 
rocker panel just below the hinge pillars. 


(8) Remove bolts and washers attaching top of 


fender to fender apron, hood hinge support bracket, and 


fender-to-dash panel bracket. 


NOTE: Note the number and position of shims between 


fender and rocker panels so they can be assembled in the 


same position. 


(9) Open doors and remove fender from vehicle. 


(10) Remove or disconnect all items attached to 


fender apron. 


(11) Remove bolts and washers attaching fender 


apron to ··radiator support and two brackets on dash 
panel. 


Installation 


(1) Spread sealer evenly over and along surfaces 
where fender and apron make metal-to-metal contact 


with other sheet metal parts. 


(2) Install apron and fender in place and finger 


tighten bolts until all bolts and washers have. been in- 


stalled. Tighten all nuts and bolts. 


(3) Install and reconnect all items removed from 


fender and apron, such as wiring harness, electrical 
components. 


(4) Secure items, such as headlamp, grille and front 


bumper, which were released or removed to facilitate 


removal of fender and apron. 


CJ FENDER EXTENSIONS 


Removal 


(1) Remove screws and nuts attaching inner and 
outer reinforcements and fendei: extension to fender 


(fig. 3F-13). 
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EXTENSION 
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AQ. 3F-13 
Fender Extension~ Models 


(2) Remove inner and outer reinforcements and ex- 


tension from fender. 


Installation 


(1) Position fender extension and inner and outer 


reinforcements on fender and align screw holes. 


(2) Install screws and nuts ati:aching fender exten- 
sion and reinforcements to fender. 


REAR FENDERS-SPORT TRUCK 


General 


The Sport Truck model rear fenders are constructed of 
lightweight, dent resistant fiberglass. No special paint 
system is required for refinishing the fenders. 


Removal 


(1) Support fender. 
(2) Remove all attaching hardware. 


(3) Remove fender from vehicle. 


Installation 


(1) Position fender on vehicle and support. 
(2) Install all attaching hardware. 


Repair 


In the event of damage, the following materials are 
necessary for a quality repair. 
• Fiberglass mat or cloth 
• Fiberglass resin and hardener 
•Structural Adhesive (3M brand or equivalent) 


•Auto Body Repair Tape t 3M brand or equivalent) 
• Glazing Putty 
•Aluminum Foil 
• Plastic Spreader 


Crack Repair 


(1) Use grinder to remove paint and to outline dam- 
aged area. 
. • ,, 


(a) Use grade 24 disc for initial grinding. 
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t bl Follow up with grade 50 disc to prevent 
coarse scratches from showing up in final finish. 


(2) Stop-<lrill crack(s) using 118-inch drill bit as 
shown in figure 3F-14. 


Ag. JF-14 Slop-Drllllng Cracks 


(3) Bevel edges of crack(s) using rotary file. 


NOTE: Edges should be beveled to ensure sufficient 
surface area for good bonding. 


(4) Clean inside of fender repair area and apply 


Auto Body Repair Tape (fig. 3F-15), fiberglass or 


equivalent. 


Ag. JF-15 
lnstallatlon of Auto Body Repair Tape 


NOTE: The application of A.uto Body Repair Tape or 
fiberglass to the inside of the fender is essential to 


prevent moisture from entering the repair area. 


(5) Mix Structural Adhesive, according to manufac- 


turer's instructions, apply liberally to break as shown in 
figure 3F--re:- - 
· 
- 
---- · 


Ag. 3F-16 Structural Adhesive Applied to Fractund Ara 


(6) Use air file or hand file board for shaping of 


hardened Structural Adhesive. 


(a) For initial shaping, use grade 24 paper. 


(b) For shaping and sanding contour in Struc- 


tural Adhesive, use grade 220 paper. 
( c) For finish sanding, use grade 360 paper. 


(7) Apply glazing putty over repair area for smooth 


finish. 
(8) Finish repair area using grade 400 paper. 


(9) Apply sealer and color coat fender (ref er to 
Chapter 3B). 


H~ia Repair 


~ 
,- 


(1) Use grinder to remove paint and to outline dam- 


aged area. 
(a) Use grade 24 disc for initial grinding. 


(b) Follow up with grade 50 disc to prevent 


coarse scratches from showing up in final finish. 


NOTE: If there are any cracks extending out from the 
hole, it will be necessary to stop-drill the crack( SJ using a 


118-inch drill bit. 


(2) Clean inside off ender around hole. 


NOTE: It may be necessary to grind inside of fender to 
ensure proper adhesion of fiberglass resin. 


(3) Position fiberglass mat or cloth on repair area, 


cut out piece, allow one inch extension beyond damaged 
area. 


(4) Clean damaged area. 


(5) Place fiberglass on piece of aluminum foil. 


(6) Pour fiberglass resin into clean container. 


(7) Mix appropriate amount of hardener with resin. 
according to manufacturer's instructions. 


(8) Apply resin mixture to both sides of fiberglass. 


(9) Apply fiberglass and aluminum foil over repair 
area, on inside of fender, with plastic spreader. Use firm 


pressure with spreader to remove air bubbles. Allow 
resin to cure. Remove aluminum foil. 
· 
(10) Sand top surface of fender with grade 180 paper. 


(11) Mix Structural Adhesive, according to manufac- 


turer's instructions, apply liberally to repair area. 


(12) Use an air file or hand file board for shaping 


hardened Structural Adhesive. 
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(a) For initial shaping, use grade 24 paper. 
( b) For shaping and sanding con tour in S truc- 
tural . .\dhesive, use grade 220 paper. 
(c) For finish sanding, use grade 360 paper. 


(13) If necessary, apply glazing putty over repair 
area according to manufacturer's instructions. 
(14) Finish sanding repair area with grade 400 paper. 


(15) Apply sealer and color coat fender (refer to 
Chapter 3B). 


BUMPERS 


GENERAL 


Front Bumpers 


General 


Page 


3F-13 
3F-13 


Front bumpers on CJ models are of one-piece co.n- 


struction. When vehicle is equipped with rear mounted 


spare, two separate bumperettes are used. 
Front bumpers on the Cherokee, Wagoneer, and Truck 
models are one-piece chromed aluminum. Rear bumpers 
are the same construction and are used on the Cherokee 
and Wagoneer. Trucks, when equipped with a rear 
bumper, have a one-piece step bumper. 
Front bumper guards are available as an option on 
standard bumpers on all except CJ models. All CJ mod- 


els have_a new front crossmember cover which covers 
the area between the grille panel and front bumper rail 


(fig. 3F-17). 


FRONT BUMPERS 


CJ Models 


Removal 


(1) Disconnect and remove fog lamps, if equipped. 


(2) Remove nuts and bolts attaching front bumper 


rail (fig. 3F-17) to frame extensions. 


(3) Remove front bumper rail from frame 
extensions. 


Installation 


(1) Position front bumper rail on frame extension. 


(2) Install bolts and nuts attaching front bumper 


rail to frame extension. 


(3) Install and connect fog lamps, if equipped; 


FRONT 
BUMPER 
RAIL 


Rear Bumpers 


Rg. 3F-17 
Front Bumper--t.l Models 


Front Crossmember Cover-CJ Models 


Removal 


Paga 
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80431 


(1) Remove nuts and bolts attaching front cross- 


member cover (fig. 3F-17) to frame extensions. 


(2) Remove front crossmember cover from frame 
extensions. 


Installation 


(1) Position front crossmember cover on frame 
extensions. 


(2) Install bolt and nuts attaching front crossmem- 
ber cover to frame extensions. 


3F-14 
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Cherokee-Wagoneer-Truck Models 


Removal 


(1) Disconnect and remove fog lamps, if equipped. 


(2) Remove vertical bumper guards (fig. 3F-18) 


from bumper rail, if equipped. 


(3) Remove horizontal bumper guards from bumper 
rail, if equipped. 


(4) Remove front air deflector (fig. 3F-18), if 
equipped. 


(5) Remove nuts and bolts attaching bumper rail to 
frame mounted bumper brackets. Remove bumper rail 
from vehicle. 
(6) Remove nuts and bolts attaching bumper 
brackets to vehicle frame. Remove brackets from vehicle 
frame. 


Installation 


(1) Position brackets on vehicle frame and install 
attaching bolts and nuts. 


NOTE: Do not tighten attaching hardware until com- 
plete bumper is assembled on vehicle frame and prop- 


erly aligned. 


(2) Position bumper rail on brackets and install at- 
taching bolts and nuts. 


(3) Align bumper assembly and tighten all attach- 


ing hardware. 


(4) Install horizontal bumper guards, if equipped. 


FRONT BUMPER RAIL 
\ 


~ 
GUARD 
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(5) Install and connect fog lamps, if equipped. 
(6) Install vertical bumper guards, if equipped. 


(7) Install front air deflector, if equipped. 


Replacement 


(1) Remove bumper rail as described above. 
(2) Position replacement bumper rail on work 
bench and secure. 


(3) Position horizontal bumper guards on bumper 
rail and mark hole locations on bumper rail. 


(4) Center punch and drill 112-inch holes at marked 
locations. 
(5) Position horizontal bumper guards on bumper 
rail and install screws attaching bumper guards to 
bumper rail. 


NOTE: Some filing of holes may be required for proper 
fit. 


(6) Position vertical bumper guards on bumper rail 


at desired locations and mark hole location on bumper 
rail. 


(7) Center punch and drill 3/8-inch holes at marked 


locations. 


(8) Position vertical bumper guards on bumper rail 


and install screws attaching bumper guards to bumper 
rail. 


NOTE: Some filing of holes may berequiredforproper 
fit. 


(9) Install bumper rail as described above. 


GUARD 
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REAR BUMPERS 


CJ Models 


Removal 


(1) Remove nuts and bolts attaching rear bump- 
erettes (fig. 3F-19) to vehicle frame. 


BUMPERETTE. 
80430 


Fig. 3F-19 
Rear Bumperett~ Models 


(2) Remove rear bumperettes from vehicle frame. 


lnatallatlon 


(1) Position rear bumperettes on vehicle frame. 
(2) Install bolts and nuts . attaching rear bump- 
erettes to vehicle frame. 
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CharokBB-WagonBBr Models 


Removal 


(1) Remove bumper guards (fig. 3F-20) from 
bumper rail, if equipped. 


(2) Remove nuts and bolts attaching bumper rails 
to bumper brackets. 
(3) Remove bumper rail from vehicle. 
(4) Remove nuts and bolts attaching brackets to 
vehicle frame. 
(5) Remove brackets from vehicle frame. 


lnatallatlon 


(1) Position brackets on vehicle frame and install 
attaching bolts, washers and nuts. 


NOTE: Do not tighten attaching hardware until com- 
plete bumper is assembled on vehicle frame and prop-- 
erly aligned. 


(2) Position bumper rail on brackets and install at- 
taching bolts and nuts. 


(3) Align bumper assembly and tighten all attach- 
ing hardware. 


(4) Install horizontal bumper guards on bumper end 
rails, if equipped. 


Replacuient 


(l} ·Remove bumper rail as described above. 
(2) Position replacement bumper rail on work 
bench and secure. 


GUARD 
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BODY ANO FRAME COMPONENTS 


(3) Position horizontal bumper guards on bumper 
rail and mark hole locations on bumper rail. 


( 4) Center punch and drill 112-inch holes at marked 
locations. 


(5) Position horizontal bumper guards on bumper 
rail and install screws attaching bumper guards to 
bumper rail. 


NOTE: Some filing of holes may be requiredforJYfOPer 
fit. 


(6) Position vertical bumper guards on bumper rail 
at desired locations and mark hole location on bumper 
rail. 


(7) Center punch and drill 3/8-inch holes at marked 
locations. 


(8) Position vertical bumper guards on bumper rail 
and install screws attaching bumper guards to bumper 
rail. 


NOTE: Some.filing of holes may be requiredfor]YfOPer 
fit. 


(9) Install bumper rail as described above. 


Truck Models Rear Step Bumper 


: Removal 


(1) Disconnect license lamp wiring (fig. 3F-21) from 


·vehicle wiring. 


(2) Remove nuts, washers and bolts attaching step 
bum per to arms. 
(3) Remove·step bumper from arms. 


(4) Remove nuts, washers and bolts attaching arms 
to vehicle frame. Remove arms from vehicle. 


- - , 
lnstallatfon - • 


(1): Position arms on vehicle frame and install at- 
taching bolts, washers and nuts. 
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NOTE: Do not tighten attaching hardware until com- 


plete bumper is installed on vehicle frame and properly 
aligned. 


(2) Position step bumper on arms and install at- 
taching bolts, washers and nuts. 


(3) Align bumper assembly and tighten all attach- 


ing hardware. 


( 4) Connect license lamp wiring to vehicle wiring. 


End Cap 


Removal 


(1) Remove end cap attaching nuts and washers 
from studs. 


(2) Remove end cap. 


latallatlon 


(1) Position end cap on bumper. 


(2) Install attaching washers and nuts. 


(3) Tighten attaching nuts. 


SWINGOUT SPARE TIRE 
CARRIER 


CJ-7 MODELS 


Removal 


(1) Remove spare tire from carrier (fig. 3F-22). 


(2) Remove hinge pin nuts and bolts from upper and 


lower hinges. 


(3) Unlatch handle from latch bracket and remove 
carrier and hinge spacer washers. 


- 
(4). Remo¥e~ pin attaehin~ latch handl6'to ·carrier-· 


and remove handle, spring and washer. 


lastatlatlon 


(1) Position spring; washer and handle in carrier 
and install attaching pin. 


(2) Position hinge spacer washers and carrier in 


. upper and lower hinges and latch handle in latch 
bracket. 


(3) Install hinge pin bolts and nuts in upper and 


lower hinges. 


( 4) Install spare tire on carrier. 
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ROLL BARS 


....__:_._. -- 


CJ MODELS 


Removal 


CJ Models 
Truci Models with Sport Tracie Plclcup Box 


(1) Remove left front seat assembly. 


Page 
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(2) Remove hardtop or fold soft top back, if 


equipped. 


(3) Tilt right front seat to forward position. 
( 4) Remove necessary carpeting, if equipped. 


(5) Remove screws attaching roll bar to body (fig. 


3F-23) using Torx Bit Tool J-25359-C. 


(6) Heat area around mounting brackets (to soften 


. s~aler) with Heat Gun J-25070 and remove roll bar 
.......... 
,, .... - .. ..... isSE;mbfy.' , .. · ·. 


Truclc Modets with Townslde Plclcup Box 


Installation 


PIQI 


Jf..18 


(1) Position roll bar on body and align screw holes 
with body. 


(2) Install screws attaching roll bar to body using 


Torx Bit Tool J-25359-C. 


NOTE: Do not tighten attaching screws until roll bar is 
completely installed and properly aligned. 


(3) Align roll bar assembly and tighten all attach- 


ing hardware using Torx Bit Tool J-25359-C. 


(4) Install left front seat assembly. 


(5) Install carpeting, if removed . 


(6) Install hardtop or soft top, if equipped. 


3F-18 
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TOWNSIDE TRUCK MODELS 


Removal 


(1) Remove CB radio antenna from roll bar, if 


equipped. 


(2) Remove nuts, washers, bolts and nut plates (fig. 
3F -24) attaching- roll bar to side- of pickup box, using 
Torx Bit Tool J-25359-C. 


(3) Remove nuts, washers and bolts attaching roll 
bar to bed of pickup box, using Torx Bit Tool J-25359-C. 


( 4) Remove roll bar assembly and anti-squeak ma- 
terial from pickup box. 
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(1) Position anti-squeak material and roll bar as- 
sembly on pickup box. 


(2) Install bolts, washers and nuts attaching roll 
bar to bed of pickup box~ using Torx Bit Tool J-25359-C. 


NOTE: Do not tighten attaching hardware until roll 
bar is completely installed and properly aligned. 


(3) Install bolts, washers, nuts and nut plates at- 


taching roll bar to side of pickup box. 


(4) Align roll bar assembly and tighten all attach- 


ing hardware using Torx Bit Tool J-25359-C. 


(5) Install CB radio antenna on roll bar, if equipped. 


SPORT. TRUCK MODELS 


Removal 


(1) Remove CB radio antenna from roll bar, if 
equipped. 


... - --- c~ 
"(2')'R"emovewo0d"en-s1<ieraiis, if equipped. 
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(3) Remove nuts, washers and bolts attaching ·roll 
bar to bed of pickup box, using Torx Bit Tool J-25359-C 


(fig. 3F-25). 


(4) Remove roll bar assembly from pickup box. 


Installation 


(1) Position roll bar on bed of pickup box. 


(2) Install bolts, washers and nuts attaching roll 
bar to bed of pickup box using Torx Bit Tool J-25359-C. 


NOTE: Do not tighten attaching hardware until roll bar 


is completely installed and properly al.igned. 


(3) Align roll bar assembly and tighten all attach- 


ing hardware using Torx Bit Tool J-25359-C. 


( 4) Install wooden side rails. if equipped 
.. 


(5) Install CB radio antenna on roll bar, if equipped. 


BODY ANO FRAME COMPONENTS 
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CHEROKEE-TRUCK MODELS 


Removal 


(1) Disconnect and remove fog lamps, if equipped. 


(2) Remove bolts and washers attaching brush 
guard (fig. 3F-26) to frame rails. 


(3) Remove nuts and bolts attaching brush guard to 
bumper bolts and remove brush guard. 


Installation 


(ll Position brush guard on bumper and install at- 
taching bolts and nuts. 
NOTE: Do not tighten attaching hardware until com- 


plete brush guard ·is assembled on vehicle and -properly 


aligned. 


(2) Install bolts and washers attaching brush guard 


to frame rails. 


(3) Align brush guard assembly and tighten all at- 


taching hardware. 


· 
(4) Install and connect fog lamps, if equipped. 
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SOFT TOP WITH METAL 
DOORS-CJ MODELS 


ADJUSTMENT 


80441A 


. .\. soft top with metal doors is available on the CJ-7 


models. This option offers the convenience of a soft top 
with the security of metal doors. The adjustment of the 


doors remains the same as if equipped with a hard top. 


(1) Unsnap soft top from vertical support blade (fig. 


3F-27). 


See Chapter 3J for door and window service 
procedures. 
It is possible to adjust the soft 'top at the rear of the 


door to achieve an air-tight seal between door and soft 
top. 


(2) Loosen adjusting screws. 


(3) Reposition vertical support blade. 


( 4) Tighten adjusting screws. 


(5) Reposition and snap soft top into place. 


3F-20 
BODY AND FRAME COMPONENTS 


HORIZONTAL 
SUPPORT 
ROD 
/i 
VERTICAL 
BLADE 


VERTICAL 
SUPPORT 
I 
ROD 
.-·1/ 


.. , ·1 


I I 


., 


Rg. 3F-27 
Soft Top Supports for Metal Door 


STORAGE COMPARTMENT 


GENERAL 


A storage compartment is available on all CJ models, 
however, the rear seat must be deleted on the CJ-5 
models when a storage compartment is installed. 
The storage compartment can be locked with a key 
and is also. _holted.... to .the .body side pan~!s for a~de~ 
security . ...._. 


Removal 


(1) Open storage compartment and remove attach- 


ing screws and washers shown in figure 3F-28. 


(2) Remove storage compartment assembly. 


(3) Remove rubber washers from wheelhouse. 


Installation 


(1) Position rubber washers on storage com- 
partment mounting holes. 
(2) Position storage compartment assembly in ve- 


hicle and align holes with rubber washers and holes in 


wheelhouse. 


( 3)Jnsta1Lstorage-compartment attaching-screws--- 


and washers, tighten to 10 to 15 foot-pounds torque. 
A;. 3F-28 Stanv• Co111p1rt1111t~ Mad•a 


81015 


LOCK CYLINDER 


Removal 


(1) Open storage compartment and remove screw 
retaining lock rods. 


(2) Remove lock rods from lock cylinder. 


(3) Remove nut from lock cylinder. 


BODY ANO FRAME COMPONENTS 
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(4l Remove lock cylinder. 


Installation 


(1) Position lock cylinder into storage compart- 
ment. 


(2) Install nut on lock cylinder and tighten. 
(3) Install lock rods onto lock cylinder and tighten 


retaining screw. 


WOODEN RAILS- 
SPORT TRUCK MODEL 


GENERAL 


Wooden front and side rails are available for the Sport 


Truck models equipped with a roll bar. They are in- 
stalled in the stake pockets and retained with special 


screws. The key type wrench located in the glove box or 
Torx Bit Tool J-25359-C may be used to remove the 
screws. 


Removal 


(1) Remove attaching screws from pickup box (fig. 


3F-29) using Torx Bit Tool J-25359-C or key wrench 
located in glove box. 


SIDE RAIL ASSEMBLY 


(2) Disengage side rails from roll bar bracket. 


(3) Remove side rail assemblies. 


(4) Remove front rail assembly. 


Installation 


(1) Position front rail assembly in pickup box stake 


pockets. 


(2) Position side rail assemblies in pickup box stake 
pockets making sure end brackets are located in roll bar 


brackets. 
(3) Install and tighten attaching screws using Torx 


Bit Tool J-25359-C or key wrench located in glove box. 


FRONT RAIL ASSEMBLY 
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The CJ hood consists of an outer flanged panel with 


inner U-channels welded at the front and rear of the 
hood panel. 


Removal and Disassembly 


(l} Mark position of hinges on their respective 
mounting panels before removing hood. 


(2) Detach hood panel from hinges by removing at- 


taching screws, lockwashers, and flat washers. 


(3) Disassembly of CJ hood is accomplished by re- 
moving hood prop rod, hood prop rod retainer clip, hood 


side catch brackets, footman loop, and windshield 
bumpers (fig. 3G-l). 
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Assembly and Installation 


(1) Finger-tighten related component parts and as- 


semblies to hood panel. 


(2) Position hood panel assembly and align hinges 
with scribe marks on the respective mounting panels. 
Tighten all attaching screws. 


(3) Check hood alignment. Adjust if necessary. 


Alignment 


The hood hinge mounting holes are oversized to per- 
mit adjustment when aligning the hood. 


(1) Loosen hinge mounting screws slightly on one 


side and tap hinge in opposite direction hood is to be 
moved. 


(2) Tighten screws. 
(3) Repeat procedure on opposite hinge. 


CHEROKEE-WAGONEEH-TRUCK MODELS 


General 


The Cherokee, W agoneer, and Truck hood consists of 


an outer flanged panel with reinforcements welded at 
front. rear and both sides. 


Removal and Disassembly 


(1) Mark position of hinges on their respective 


mounting panels before removing hood. 


(2) Disconnect hood release cable from lock assem- 


bly and remove cable support bracket and lower cable. 


(3) Remove tie straps from hood panel brace rod. 


(4) Detach hood panel from hinges by removing at- 


taching screws. lockwashers, and flat washers. 


(5) Disassembly of hood is accomplished by remov- 


ing hood lever lock assembly, left and right hood panel 
brace rods, and insulation pad (Cherokee and Wagoneer) 


cemented to hood panel (fig. 3G-2). 
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Assembly and Installation · · 


(1) Finger-tighten related component parts and as- 
semblies to hood panel. 


(2) If Cherokee or Wagoneer hood panel insulation 


pad has been removed, clean off all loose cement and pad 


particles from panel to ensure good adhesion when 


recemented. 


(3) Position hood panel assembly and align hinges 


with scribe marks on respective mounting panels. 
Tighten all attaching screws. 


(4) Position hood release cable on hood panel brace 
rod and attach with tie straps. 


(5) Install cable assembly and cable support 
bracket. Tighten to 15 foot-pounds (20 N•m) torque. 


(6) Attach cable end to lock assembly. 


(7) Check hood alignment . . ..\.djust if necessary. 


Alignment 


The hood hinge mounting holes are oversized to per- 
mit adjustment when aligning the hood. 


NOTE: If the hood must be moved to either side, the 


hood lock assembly and dovetail assembly must first be 


loosened. 


(1) Loosen hinge mounting screws slightly on one 
side and tap hinge in opposite direction hood is to be 
lll.Oll..ed-. 


(2) Tighten screws. 


(3) Repeat procedure on opposite hinge. 


(4) Hook lock assembly and dovetail assembly must 
be adjusted to ensure positive locking .. 


(5) Shim between hinge and hood with shims or flat 
washers at rear screw if hood is low in relation to the 


cowl top. 


(6) Shim at front screw if hood is too high at cowl. 


HOOD LOCK 


CJ Models 


The CJ hood is secured to the front fenders by two 


hood retaining latches. To release, pull the latches 


straight up and turn slightly at the end of travel. The 


hood now may be raised with the release of the safety 


catch by inserting fingers between the grille bars to the 


right oi center and by pulling to the left on the catch. To 


secure the hood in the raised position, remove the prop 


rod from its retaining clip and insert the free end into 


the prop rod bracket. 


Cherokee-Wagoneer-Trucl< Models 


Manual Release of Hood Locx 


In case of cable failure, the hood lock can be released 
manually. Using a long flat bladed screwdriver, insert 
screwdriver through the grille panel and push lock as- 


sembly lever rearward. 


Hood Lock 


The hood lock assembly incorporates two locks and 


two strikers. A safety catch is incorporated in the hood 


lock. 


A cable-controlled inside hood lock release is standard 


on all models. It is located to the left of the parking 
brake handle and is operated by rotating the handle 
upward. 


Removal 


(1) Disconnect inside release cable from lock 
assembly. 


(2) Remove screws attaching lock assembly to hood 
panel. 


(3) Remove lock assembly. 


Installation 


(1) Position lock assembly on hood panel and install 


attaching screws. 


(2) Connect inside release cable. 


(3) Adjust lock. 


Inside Release Cable 


Ramo val 


(1) Remove screws attaching inside release cable 


bracket to cowl side trim panel using Torx Bit Tool J- 
25359-C. 


HOODS 
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t2l Disconnect hood reiease cable from lock assem- 


bly and remove cable support bracket (fig. 3G-2). 


(3) Remove hood cable tie straps. 


\-il Remove cable and rubber grommet from dash 
panel and remove cable. 


Installation 


(1) Place cable through dash panel and install rub- 


. ber grommet. 


(2) Install screws attaching inside release cable 


bracket to cowl trim panel using Torx Bit Tool J-25359- 


C. 


(3) Route cable along hood brace rod and attach 


with tie straps. 


(4) Install cable assembly and cable support bracket 


tighten to 15 foot-pounds (20 N•m) torque. 


(5) Attach cable end to lock assembly. 


HOOD BUMPER 


The hood bumpers on CJ models are located across the 


top of the radiator grille guard and are not adjustable. 
The hood bumpers on the Cherokee, W agoneer and 


Truck models are adjustable. Rubber caps must be re- 
moved to adjust the bumper screws. 
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CJ-7 LIFTGATES 


SEALING SYSTEM 


Rubber Sealer 
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The liftgate rubber sealer is made of molded latex 


foam with a smooth rubber skin on the outside. 
Plastic retainers are used to retain the rubber sealer 


to the liftgate. Barbs on the retainers depress when 


inserted in the holes and spread when fully inserted. 


Maintenance of Rubber Sealers 


Cold weather may cause the rubber sealer to harden 


and lose resiliency. This may cause the liftgate to loosen 


in its opening, resulting in noise. When servicing, use a 
dampened cloth to clean rubber sealer. Clean dirt from 


all points where rubber sealer contacts the molded top 
and tailgate. Apply AMC Silicone Lubricant, or equiva- 


lent, to rubber sealer. 


CAUTION: Do not ilse graphite, brake f1uid, or wax on 


rubber sealer. 


Replacement 


Replacement rubber sealers are coated with powder to 


prevent stickiness in storage. Remove all powder with a 


cloth dampened with 3M General Purpose Adhesive 
Cleaner, or equivalent, before installation. 
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(1) Carefully remove rubber sealer from liftgate, 


using needlenose pliers to remove plastic retainers from 
liftgate panel holes. 


(2) Remove dust. dirt and old sealer from rubber 
sealer, liftgate and enclosure. 


(3) Install lower corner of sealer to liftgate first. 


(4) Press retainers, starting at lower edge of lift- 
gate, into liftgate panel holes. 


(5) Apply a bead of 3M Auto Joint and Seam Sealer, 


or equivalent, around perimeter of liftgate between rub- 
ber· sealer and liftgate flange to prevent water from 
passing seal and entering vehicle. 


WINDOW SYSTEM 


Replacement 


(1) Unlock rubber weatherstrip ffig. 3H-ll using 


wood wand or fiber stick. 


(2l Use fiber stick to break seal between glass and 
rubber weatherstrip. 


13) Push glass and weatherstrip toward outside of 
vehicle and remove glass. 
( 4) Remove weatherstrip from liftgate opening . . 


(5) Inspect weatherstrip and clean sealer from glass 
cavity and flange cavity. 
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Fig. 3H-1 
Uttg1ta Com~onants 


NOTE: Inspect for uneven surfaces or irregularities in 


the opening f lange that could cause stress damage to the 


,glass. 


( 6) Before installing weatherstrip on glass, apply 


:3/ 16-inch bead of 3M Auto Bedding and Glazing Com- 
pound. or equivalent, in weatherstrip flange cavity us- 


ing pressure-type applicator. 


(7) With glass installed in weatherstrip and before 


installing glass and weatherstrip into opening, insert 


1/ 4-inch cord completely around weatherstrip in flange 


cavity. 


NOTE: The ends of the cord should hang out over the 


outside surf ace of the glass approximately in the center 


of the upper weatherstrip. 


(8) Place glass and weatherstrip into position in 
window opening with ends of corcC hangmg 6\.itside 


vehicle. 


(9) Pull on ends of cord to pull lip of weatherstrip 
over body panel. With cord removed, weatherstrip 
should be positioned correctly. 


(10) Use wooden wand to lock weatherstrip. 


(11) Using pressure-type applicator, apply 3M Wind- 
shield Sealer. or equivalent, between weatherstrip and 
glass on outside of glass around entire perimeter. 


(12) Clean excess sealer from glass and exterior body 
surface. 
(13) Test window for water leaks. 


LOCK SYSTEM 


Outside Handle Replacement 


(1) Remove screws attaching remote control to lift- 
gate using Torx Bit Tool J-25359-C. 


(2) Remove nuts attaching outside handle to lift- 


gate and remove handle. 


NOTE: The repl,acement outside handle is furnished 


UJithout the lock cylinder. The lock cylinder is furnished 


uncoded without ke-ys. 


(3) Code existing door lock key to replacement 
cylinder. 


(a) · Insert key in replacement cylinder. 


(b) File tumblers until flush with cylinder body. 


(c) Remove and install key, and check that tum- 
blers are flush with body. 


(d) Install cylinder in replacement outside 
handle. 


(4) Position outside handle in liftgate and install 
attaching nuts. 


(5) Position remote control on liftgate and install 
attaching screws using Torx Bit Tool J-25359-C. 


Remote Control Replacement 


(1). Loosen screws attaching remote control cables 
to latch. Disconnect cables from screws. 


(2) Remove screws attaching remote control (fig. 
3H-1) to liftgate using Torx Bit Tool J-25359-C. 


(3) Position remote control on liftgate and install 
attaching screws using Torx Bit Tool J-25359-C. 


(4) Connect remote control cables to latch screws 
and tighten screws. 


Latch Replacement 


(1) Loosen screws attaching remote control cable to 
latch. Disconnect cable from screw. 
· 


(2) Remove screws attaching latch (fig. 3H-1) to 


liftgate using Torx Bit Tool J-25359-C. Remove latch. 


(3) Position latch on liftgate and install attaching 
screws using Torx Bit Tool J-25359-C. 


( 4) Connect remote control cable to latch screw and 


tighten screw. 


Striker Adjustment 


The strikers provide durable retention points for the 
latches and prevent movement of the liftgate. Strikers 
may be moved in or out to compensate for body and 


enclosure variations. Use Torx Bit Tool J-25359-C for 
removal and adjustment. 


SUPPORT SYSTEM 


Replacement 


(1) Open liftgate, support to prevent closing. 


(2) Remove screws attaching supports and remove 
supports. 


(3) Install supports and attaching screws. 
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HINGE SYSTEM 


Replacement 


(1) Open liftgate. support to prevent closing 


(2) Remove screws attaching supports to liftgate 


and fold supports downward. 


WARNING: Never remove supports UJith liftgate 


closed. The supports are under spring tension and may 


cause damage or personal injury if removed with lift- 


gate closed. After removal, do not attempt to dismantle 
or repair the supports. 


(3) Using Ton: Bit Tool J-25359-C, remove screws 
attaching hinge to liftgate. 


(4) Using Torx Bit Tool J-25359-C, remove screws 
attaching hinge to enclosure. Remove hinge from 
enclosure. 


(5) Clean replacement hinge in suitable solvent and- 


blow dry with compressed air. 


(6) Color-eoathinge to match enclosure. 


(7) Lubricate hinge with 3M 4-Way Spray lubri- 


cant, or equivalent. 


(8) Position hinge on enclosure and install attaching 
screws, using Torx Bit Tool J-25359-C. 


(9) Position liftgate on hinge and install hinge-to- 
liftgate attaching screws using Torx Bit Tool J-25359-C. 


(10) Position supports on liftgate and install attach- 
ing screws. 


UFTGATE REMOVAL 


(1) Open liftgate, support to prevent closing. 


(2) Remove screws attaching supports to liftgate 
and fold supports downward. 


WARNING: Never remove supports with liftgate 


closed. The supports are under spring tension and may 


cause damage or- personal injury if removed with lift- 
gate closed. Aft~ removal. do not attempt to dismantle 


or repair the supports. 


(3) Using Ton: Bit Tool J-25359-C. remove screws 
attaching hinges to liftgate and remove liftgate. 


UFTGATE INSTALLATION 


(1) Position liftgate on hinges and install hinge-to- 


liftgate attaching screws using Torx Bit Tool J-25359-C. 


(2) Position supports on liftgate and install attach- 


ing screws. 


(3) Ch~ck liftgate alignment. Adjust if necessary. 


(Refer to Liftgate Adjustment.) 


UFTGATE ADJUSTMENT 


(1) Open liftgate, support to prevent closing. 


(2) Remove screws attaching supports to liftgate 


and fold supports downward (fig. 3H-1). 
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WARNING: _Vever remove supports with liftgate 


closed. The supports are under spring tension and may 


c:ause damage or personal injury if removed with lift- 


uate closed. After rernoval. do not atte1npt to dismantle 


or repair the supports. 


(3) Using Torx Bit Tool J-25359-C, remove screws 
attaching latches to !if tgate. 


NOTE: Do not disconnect remote control cables from 


latches. 


( 4) Loosen screws, using Torx Bit Tool J-25359-C, 


attaching hinges. 


(5) Close liftgate and shift liftgate to obtain desired 
gap (side-to-side). 


(6) Open liftgate and tighten hinge-to-liftgate 


screws using Torx Bit Tool J-25359-C. 


(7) Position latches on liftgate and install attaching 
screws using Torx Bit Tool J-25359-C. 
(8) Position supports on liftgate and install attach- 
ing screws. 


CJ-5 TAILGATE 


GENERAL 


The hinged tailgate is held in the closed, up position 
with hooks which pass through slotted brackets on the 
tailgate and on the body: The hinges are designed in 
such a way that the tailgate can be removed easily. The 
body half of the hinge is slotted and the tailgate half has 
a matching flat surface. However, to prevent accidental 


dropping of the tailgate, the flat surface on -the left 
hinge pin is not in line with the flat surface on the right 
hinge pin. 


REMOVAL 


( 1) Rotate tailgate approximately 45 degrees from 


full up position and dfsengage right hinge. 


(2) Rotate tailgate an additional few degrees and 


then disengage left hinge. 


INSTALLATION 


(1) Hold tailgate at approximately 45 degrees from 
full up position and engage right hinge. 


(2) Rotate tailgate an additional few degrees and 
then engage left hinge. 


ADJUSTMENT 


(1) Loosen hinge attaching bolts and slide body half 
of hinge up, down, or to side as needed. 


(2) Tighten bolts .. 


CJ-7 TAILGATE 


GENERAL 


The new tailgate is hinged at the bottom and held in 


the closed up position with dual latches. The tailgate is 


supported in the open position by two steel cables. 


REMOVAL 


(1) Remove screws and wave washers attaching 


support cables to tailgate. 


(2) With tailgate closed, remove screws attaching 


hinges to tailgate using Torx Bit Tool J-25359-C. Dis- 


engage latches and remove tailgate. 


INSTALLATION 


( lf Positfon anctallgn tailgate in body opening a~d 


engage latches. 


(2) Install hinge attaching screws using Torx Bit 
Tool J-25359-C. 


(3) Position support cables on tailgate and install 


attaching screws and wave washers. 


ADJUSTMENT 


(1) Loosen hinge-to-body attaching · screws and 
align tailgate to body opening. 


(2) Tighten hinge attaching screws. 


HINGE REPLACEMENT 


( 1) Remove all hinge attaching screws using Torx 
Bit Tool J-25359-C and remove hinge. 


(2) Clean replacement hinge in suitable solvent and 
blow dry with compressed air. 
· 


(3) Paint hinge to match body with Jeep exterior 
spray paint. 


(4) Lubricate hinge with 3M -!-Way Spray lubricant 


or equivalent. 


(5) Position hinge on body and tailgate and install 


attaching screws using Torx Bit Tool J-25359-C. 


RUBBEH SEALER 


The tailgate rubber sealer is made of molded latex 


foam with a smooth rubber skin on the outside. 
Plastic retainers are used to retain the rubber sealer 


to the tailgate. Barbs on the retainers depress when 
inserted in the holes and spread when fully inserted. 


Maintenance of Rubber Sealers 


Cold weather may cause the rubber sealer to harden 


and lose resiliency. This may cause the tailgate to loosen 


in the opening, resulting in vibration and noise. When 


servicing, use a dampened cloth to clean rubber sealer. 
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' 
Clean dirt from all points where the rubber sealer con- 


tacts the body. Apply AMC Silicone Lubricant, or equiv- 
alent. to rubber sealer. 


CAUTION: Do not nse ,graphite, brokejZuid. or wax on 


rubber sealer. 


Replacement 
Replacement rubber sealers are coated with powder to 


prevent stickiness in storage. Remove all powder with a 
cloth dampened with 3M General Purpose Adhesive 


Cleaner, or equivalent, before installation. 


(1) Carefully remove rubber sealer from tailgate 
using needlenose pliers to remove plastic retainers from 
tailgate panel holes. 


(2) Remove dust and dirt from rubber sealer, tail- 


gate, and body. 


(3) Install lower corner of rubber sealer to tailgate 
first. 


(4) ~ress plastic retainers into tailgate panel holes. 


CHEROKEE-WAG.ONEER 
TAILGATES 


GENERAL 
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The tailgate is a horizontally hinged unit equipped 


with a manual or electrically operated window regu- 
lator. An access hole in the inner panel is for installing 
and servicing the window regulator and.latch assemblies 


(fig. 3H-2). 
. 


The torque rods serve to counterbalance.and assist in 
opening as well as closing the tailgate. 


Tailgate hinges are accessible at the body side of the 
hinge for easier adjustment or replacement. 
Tailgate weatherseal is body-mounted for better wind 
and water-leak resistance. 


ADJUSTMENT 


Tailgate adjustment is similar to side door adjust- 


ments; proper alignment is· obtained by changing the 
position of the hinges relative to the body and tailgate. 
On models equipped with carpeting, remove carpeting to 
gain access to hinge cover plates. Cherokee and Wagon- 


eer vehicles have hinge cover plates in the body floor and 


· tailgate for easy access to hinge screws (fig. 3H-2). The 
dovetail assemblies, which stabilize the tailgate and 
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function as an overslam bumper, are adjusted by bring- 


ing the dovetail studs into alignment with the dovetail 


cap. The dovetail.. studs are located on the body pillars 
near the striker plates, and are adjustable. The dovetail 
caps are located on the tailgate and are nonadjustable. 


Hinges. 


(1) Remove dovetail studs from body pillars. 


(2) If equipped with carpeting, remove carpeting to 
gain access to hinge cover plates. 


(3) Remove two body hinge cover plates. 


(4) Loosen screws attaching hinges to body and ad- 
just floating plates until lower portion of tailgate closes 


flush or underflush with body sheet metal to ensure 


proper compression of weatherseal. Tighten hinge 
screws to 15 to 20 foot-pounds (20 to 27 N•m) torque. 


(5) Install body hinge cover plates and carpeting, if. 


equipped. 


(6) Install and adjust dovetail studs. 


Dovetail Assemblies 


(1) Loosen dovetail stud locking nuts. 


(2) Close tailgate into locks. 
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1. HEXAGON SCREW 
2. LOWER CHANNEL 
3. WEATHERSTRIP 
4. TAILGATE GLASS 
5. AUN CHANNEL 
6. UPPER CUSHION 
7. WEATHERSTRIP 
8. GLASS FRAME 
9. CHANNEL SEALER 
10. TAPPING SCREW 
11. BOTTOM CHANNEL 
12. STUD RETAINER 
13. WINDOW REGULATOR 
14. REMOTE CONTROL 
15. RELEASE HANDLE 
16. OVAL HEAD SCREW 


17. OUTER PANEL 
18. TAILGATE 
19. MACHINE. SCREW 
20. SPEED NUT 
21. PLASTIC RIVET 
22. TAILGATE SEALER 
23 •. MACHINE SCREW 
24. BRACKET BUMPER 
25. STOP BRACKET 
26. MACHINE SCREW 
27. TORQUE ROD 
28. COVER GASKET 
29. ACCESS COVER 
30. TAPPING SCREW 
31. TAPPING SCREW 
32. COVER PLATE- 


33. COVER PLATE 
34. HINGE SCREW 
35. BODY HALF HINGE 
36. HINGE PIN 
37. TAILGATE HALF HINGE 
38. PLASTIC RIVET 
39. DUST SEAL 
40. ARM BUMPER 
41. SHOULDER BOLT 
42. SPRING WASHER 
43. ARM SLEEVE 
44. SUPPORT ARM 
45. LOCKWASHER 
46. DOVETAIL CAP 
47. TAPPING SCREW 
48. END'CAP 


Fig. 3H-2 
Tailgate with Manual Ragutator~harokee-Wagoneer Models 


49. TAILGATE STRIKER 
50. STRIKER WASHER 
51. MACHINE SCREW 
52. LOCKWASHER 
53. TAILGATE" DOVETAIL 
54. HEXAGON NUT 
55. DOVETAIL STUD 
56. MACHINE SCREW 
57. TAILGATE LATCH 
58. MACHINE SCREW 
59. MACHINE SCREW 
60. HANDLE GASKET 
61. REGULATOR HANDLE 
62. MACHINE SCREW 
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(3) Adjust dovetail studs, using Torx Bit Tool J- 
25359-C, into dovetail caps and tighten stud locking 
nuts. 
(4) Check tailgate for proper alignment and adjust- 
ment. Be sure tailgate latches properly with strikers and 
dovetails align into caps. 


Striker Assemblies 


(1) Loosen dovetail stud locking nuts. 
(2) Latch forks should be aligned and nest in the 
center of the strikers. 
(3) Add or remove striker shims to obtain this 
adjustment. 
(4) Adjust strikers using Torx Bit Tool J-25359-C so 
latches engage strikers freely and tailgate fits flush with 
adjacent panels. 


(5) Adjust dovetail studs. 


HINGE REPLACEMENT 


(1) Open tailgate. If vehicle is equipped with cargo 
area floor covering, remove mouldings and place floor 
covering aside. 


(2) Remove access hole cover plates from body and 
tailgate. 


(3) Raise tailgate to vertical position to unload 
counterbalance torque rods, and pry rods from clip 
welded to body half of hinge. 


(4) Using wax pencil, mark outline of existing 
hinge(s) on body and tailgate for reference. 


(5) Support tailgate in horizontal position, remove 
screws attaching hinge(s), and remove hinge(s). 


(6) Clean replacement hinge(s) in suitable solvent 
and blow dry with compressed air. 


CAUTION: Do not immerse hinge in solvent. 


(7) Color coat hinges to match body. 
(8) Lubricate hinges with 3M 4-Way Spray lubri- 
cant, or equivalent. 


(9) Install replacement hinge(s), being careful to 
align with wax pencil marks. Tighten screws to 15 to 20 
foot-pounds (20 to 27 N•m) torque. 
(10) Raise tailgate to vertical position and instalr 
counterbalance torque rods in welded clips on body half 
of hinges. 


(11) Check tailgate alignment and adjust if 
necessary. 
(12) Install access hole cover plates on body and tail- 
gate and, if equipped, replace cargo area floor covering 
and mouldings. 


TAILGATE 


R1mov11 
(1) Remove carpeting from tailgate, if equipped. 
(2) Remove tailgate access cover and disconnect 
wiring. 


UFTGATES-TAILGATES 
3H-7 


(3) Remove carpeting, if equipped, to gain access to 
hinge access hole cover plates. 


( 4) Remove hinge access hole cover plates on body. 


(5) Close tailgate and drive out hinge pins. 


(6) With tailgate in vertical position, counter- 
balance torque rods are unloaded and can be removed 
from clip which is attached to body half of hinge. 
(7) Remove screws holding lower end of support 
arms to tailgate. 


Installation 


(1) Attach support arms to tailgate and raise tail- 
gate to vertical position in tailgate opening. 


(2) Insert curved end of one torque rod in hole at 
bottom edge of tailgate and right-angle tapered end of 
rod in dip which is attached to body half of hinge. 
Attach other torque rod in same manner. 
(3) Install hinge pins with head of pin on inboard 
side of hinge. 


(4) Install hinge access hole cover plates on body. 


(5) Install carpeting, if equipped. 


(6) Connect wiring and replace tailgate access cover 
and carpeting, if equipped. 
(7) Adjust tailgate. 


LOCK SYSTEM 


Remate Control Replacement 


(1) Lower· tailgate and move tailgate glass to ex- 
treme out-position so remote control assembly will be 
accessible. Tailgate glass should be supported to relieve 
stress on its lower edge. 


(2) Remove carpeting from tailgate, if equipped. 
(3)· Remove access cover and tailgate release handle 
from remote control. 
(4) Remove screws attaching center of remote con- 
trol assembly. 


(5) Remove screws from each end of remote control 
rods. 
(6) Release lower edge of vinyl water shield on ve- 
hicle, if equipped. 
(7) Pull rods down toward bottom of tailgate to 
obtain side clearance. 


(8) Move remote control assembly toward side of 
tailgate and free remote control from latch opening in 
tailgate. Remove remote control assembly through ac- 
cess cover opening. 


(9) Position remote control assembly in tailgate. 
(10) Install screws attaching end of each remote con- 
trol rod. 
(11) Install screws attaching center of remote control 
assembly. 
(12) Install tailgate access cover and carpeting, if 
equipped. 
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Latch Replacement 


(1) Lower tailgate and move tailgate glass to ex- 
treme out position so remote control assembly will be 
accessible. Tailgate glass should be supported to relieve 
stress on its lower edge. 


(2) Remove carpeting from tailgate, if equipped. 


(3) Remove access cover and remove screws attach- 
ing ends of remote control rods to tailgate. 


( 4) Remove screws attaching latch assemblies to 
ends of gate and remove latch assembly. 


(5) Clean replacement latch in sui.table solvent and 
blow dry with compressed air. 


CAUTION: Do not immer.c;e latch in solvent. 


(6) Color coat latch to match body. 
(7) Position latch assembly in tailgate and install 
attaching screws. 


(8) Install access cover and carpeting, if equipped. 
(9) Adjust striker, if necessary. 


WINDOW SYSTEM 


Glass Replacement 


Tailgate glass is operated by a double-arm window 
regulator which is connected directly to an outside win-- 


dow regulator handle. The complete window assembly 
will slide up and out of the run channels when the pins 
at the ends of the regulator arms are withdrawn from 
the slot in the lifter channel. 


(1) Remove carpeting from tailgate, if equipped, 
and remove access cover on inside tailgate panel. 


(2) Remove studs retainers from window regulator 
arm studs. 
(3) Disconnect window regulator arm studs from 
bottom channel. 


(4) Disconnect tailgate window defogger, if 
equipped. 


(5) Remove tailgate glass assembly and discard. 


(6) Check tailgate glass operating mechanism for 
bent or damaged components. Replace as necessary. 


(7) Clean lower section of replacement tailgate 


glass with isopropyl alcohol or equivalent. 


NOTE: Do not wipe or rub grid area when deaning 
glass. 


(8) Obtain replacement tailgate glass bottom sealer 


8130418 and cut two pieces 53-1/2 inches long. 


(9) Position one sealer on top of other with adhesive 
sides together forming a 0.090-inch thick strip 53-112 


inches long. Firmly press together. 


(10) Position glass with bottom edge facing up and 
top edge on cushion to prevent damage to glass. 
(11) Remove release paper from one side of sealer. 
Starting-at one errd';"centerse:ti~r ·o~er'edge of glass. Lay 
sealer along complete bottom length of glass, keeping 
sealer centered over edge of glass. 


NOTE: Do not 1cmp .-;eater a.rr11111d the bottom edue of 
the glass at th1~<; ti me. 


(12) Remove second release paper from sealer and 
wrap sealer around bottom edge of glass. 


(13) Install replacement bottom channel on glass by 
pressing or tapping channel into position. 


NOTE: Ensure channel is fully seated on glass. 


(14) Install glass and channel assembly in tailgate. 


(15) Connect tailgate window defogger, if equipped. 
(16) Connect window regulator arm studs to bottom 
channel. 


NOTE: Retainers can be damaged when removed and 
their condition should be checked. When installing re- 
tainers, the tabs mu.~t be firmly locked in groove of stud. 
If difficulty is experienced when installing the retainers._ 


they u·ere probably damaged dwing removal and should 
be replaced. 


(17) Install stud retainers on window regulator arm 
studs. 
(18) Install access cover. 
(19) Install carpeting, if equipped. 


Regulator Replacement 


(1) Remove carpeting from tailgate, if equipped, 
and remove access cover. 


(2) Remove tailgate glass. 
(3) Remove regulator by sliding dust cover aside 
and rotating handle until hole in handle is aligned with 
screws that attach handle assembly to tailgate. Remove 
attaching screws and handle. 


(4) Remove screws that attach regulator assembly 
to tailgate. 
(5) Remove regulator assembly through access 
cover opening. 
(6) After installation and before access cover is re- 
piaced, raise and lower window to check that window 
fits properly. The window regulator can be adjusted by 
loosening attaching screws and moving regulator assem- 
bly in slotted screw holes until proper window adjust- 
ment is obtained. 


(7) Adjust handle to be in vertical position when 
window is full up. 


Glass Adjustment 


The tailgate glass, when closed, must seat fully into 
the upper glass channel to obtain a positive seal at 
horizontal weatherstrip located at the top of the tail- 
gate. If tailgate does not seat properly when closed, 
check the upper glass channel to be certain it is bot- 
tomed in the body opening, also check alignment of the 
tailgate glass run channel. 
(1) If adjustment is necessary, loosen two cap- 
screws on either side panel of tailgate (fig. 3H-3). 


GLASS CHANNEL 
ADJUSTING SCREWS 
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Fig. 3H-3 
Glass Channel Adjustment 


(2) Raise and lower glass several times with tailgate 


in closed position. This will align glass with channel. 


(3) Open tailgate slightly and tighten adjusting 
screws with tailgate in vertical position. 


POWER TAILGATE WINDOW SYSTEM 


General 


An electrically operated tailgate window is offered on 


Cherokee and W agoneer models. When checking for tail- 


gate window motor operation, be sure instrument panel 
switch black lead is properly grounded. The tailgate 
motor grounds through this switch. It is necessary to 


isolate the problem to one of the two operating circuits: 


(1) tailgate window operation from instrument panel 


switch and (2) tailgate window operation from tailgate 
window switch. 


Operation 


Instrument Panel Switch 


Current is supplied from battery to ignition switch to 


fuse panel, through a 30-amp circuit breaker (located in 


the fuse panel). and to instrument panel tailgate window 
switch ffig. 3H-4). 


~OTE: If the vehicle is equipped with a tailgate win- 


dow defogger. the defogger and tailgate switches are 


serviced 11.c; an assembly. They cannot be replaced sepa- 


rately. Both switches must be replaced· when either is 


defective. 


LIFTGATES-TAILGATES 
3H-9 


Tailgate Window Swltcll 


Current is supplied directly to fuse par.el. through a 
30-amp circuit breaker, and to red w/ tr (No. -16) wire of 
tailgate window switch (fig. 3H-4). 


Testing 


Instrument Pan8' T1llg1t1 Window SWltch 


NOTE: Be sure instrument panel tailgate window 


switch black /,ead is properly grounded. The tailgate 


motor grounds through this s·witch. 


(1) Turn ignition switch to on position. 


(2) Using 12-vdc test lamp, connect one end of test 


lamp to ground and place probe to red (No. 53) wire of 
switch. If lamp lights, voltage is present at switch. If 


lamp does not light, repair problem in feed circuit before 


proceeding. 
- 
(3) Place test lamp probe to brown (No. 47) wire of 
switch. Move switch to up position. If lamp lights, pro- 
ceed to step (4). If lamp does not light, replace switch. 


(4) Place test lamp probe to tan (No. 48) wire of 


switch. Move switch to down position. If lamp lights, 


proceed to Tailgate Window Switch Test. If lamp does 
not light, replace switch. 


T1Hv1t1 Window Swttci 


NOTE: Be sure instrument panel tailgate window 


switch black lead is TJTOPerly grounded. The tailgate 


motor grounds through this switch. 


(1) Using 12-vdc test lamp, connect one end of test 


lamp to ground and place probe to red w/ tr (No. 46) wire 
of tailgate window switch. If lamp lights, proceed to step 


(2). If lamp does not light, repair problem in feed circuit 
before proceeding. 


(2) Place test lamp probe to tan (No. 48A) wire of 
tailgate switch. Turn tailgate window switch key to 


down position. If lamp lights, proceed to step (3). If lamp 
does not light, replace switch. 


(3) Place test lamp probe to brown (No. 478) wire oi 


tailgate switch. Turn tailgate window switch key to up 
position. If lamp lights, proceed to next test. If lamp 
does not light, replace switch. 


T1llQ1t1 Window Safety Switch 


(1) Using 12-vdc test lamp, connect one end of test 


lamp to ground and place probe to brown wire of safety 
switch. Turn tailgate window switch to up position. If 


lamp lights. voltage is present at switch. If lamp does 
not light, repair feed circuits as necessary. 
(2) Place test lamp probe to brown wire at switch. 
Turn tailgate window switch to up position and close 
safety switch. If lamp lights, proceed to next test. If 
lamp does not light. replace switch. 
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Tailgate Window Motor 


NOTE: Be sure instrument panel tailgate wi.ndow 
switch black lead is properly grounded. The tailgate 
motor grounds through this s·wi.tch. 


(1) Using 12-vdc test lamp, connect one end of test 
lamp to ground and place probe to tan (No. 48B) wire at 
electrical motor. Close safety switch. Turn tailgate win- 
dow switch to down position. If lamp lights and motor 
does not operate, replace motor. If lamp does not light, 
check feed circuit to motor and repair as necessary. 
(2) Place test lamp probe to brown (No. 47C) wire at 
electric motor. Close safety switch. Turn tailgate win- 
dow switch to up position. If lamp lights and motor does 
not operate, replace motor. If lamp does not light, check 
feed to motor and repair as necessary. 


The ignition switch must be in either the accessory or 


ignition position to energize the window lift circuit. 
The rear window control switch is located to the left of 
the steering column on the instrument panel. The switch 


is spring-loaded and will return to the neutral position. 
The tailgate glass also can be lowered or raised, by 


inserting the ignition key in the tailgate lock. Turn the 
key to the left to lower and to the right to raise the 


tailgate gfass. 
After the glass has been lowered, the tailgate can be 
opened by lifting up on the tailgate latch release handle 
on the inside of the tailgate at the center. 


NOTE: The tailgate safety switch is in series urith the 
brown wire which feeds the up or down circuit of the 


tailgate motor. It prevents operation when the tailgate 
is open. 


The proper assembly of all movable parts is important 
for satisfactory operation of the tailgate window. 
The glass assembly must be in alignment in the tail- 
gate and glass slide channels to operate with free move- 
ment. The window regulator teeth in all gears, the coil 
springs, and the bottom channel slide sections must be 
lubricated with 3M 4-W ay Spray lubricant, or equiva- 


lent, to ensure proper operation of the glass when it is 


raised or lowered. 


Safety Switch 
A safety switch, mounted in the upper left side of the 


tailgate, prevents operating the glass when the tailgate 


is in the open position to avoid possible damage to glass 


channels and regulator. 


Circuit Breakers 
The electric tailgate regulator motor and wiring har- 
ness are protected by two 30-ampere circuit breakers 


located in the fuse panel. 
Instrument Panel Switch 
The rear window switch is mounted at the lower left 
side of the instrument panel. For removal, remove knob 
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by depressing spring clip. Remove attaching screws. 


Disconnect wiring and remove switch. 


Wiring Harness 


The tailgate circuit is a two-section wire harness: the 
body section, which is routed along the left side of the 


vehicle, and the section in the tailgate. The two har- 
nesses are connected at the rear body crossmember. 


Remove the tailgate access cover to gain access to the 
wiring harness. 


Key lack 


The tailgate key lock assembly is held in place by two 
special screws located under the key hole cover. Remove 
the screws using Torx Bit Tool J-25359-C. 


Window Switch 


The tailgate window switch is mounted to the bottom 
side of the left regulator mounting support. It is fas- 
tened with two screws which are visible and accessible 
after the window regulator is removed. 


Regulator 


Removal · 


(1) Remove carpet from tailgate, if equipped. 
(2) Remove tailgate access cover plate. 
(3) Remove retainers attaching regulator arms to 
channel. 


(4) Disengage regulator arm pins from channel and 
raise glass. 


(5) Carefully support glass in the raised position. 
(6) Disconnect wiring harness from motor. 


(7) If regulator attaching screws are accessible, re- 
move regulator attaching screws and regulator. If sector· 


gears are covering attaching screws, proceed as follows: 


(a) Remove motor attaching screws and dis- 


connect motor drive from gear regulator. 


(b) Grasp regulator arm as far outboard as ac- 


cess hole will allow. 


(c) Push down on arm until holes in sector 
gears align with attaching screws and motor. 


(d) While holding regulator in this position, 
wedge screw between meshing teeth, using other hand. 


(e) Remove regulator attaching screws, regu- 


lator and motor. 


(8) Release spring tension by using large screw- 
driver to snap spring from under tension bracket. 


Installation 


(1) Position spring on regulator and snap over ten- 


sion bracket using large screwdriver. 


(2) Position motor on regulator and install attach- 


ing screws. 
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(3) Position regulator in tailgate an~ install attach- 


ing screws. 


(4) Connect wiring harness to motor. 
(5) Position channel over regulator arm pins and 


install replacement retainers. 


(6) Install access cover plate. 
(7) Install carpet, if equipped. 


Motor 


Removal 


(1) Remove tailgate window regulator, as outlined 
above. 


(2) Remove motor attaching screws (fig. 3H-5) and 
motor from regulator. 


TAILGATE REGULATOR 
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Installation 


(1) Position motor on regulator 


(2) Install motor attaching screws. 
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(3) Install tailgate window regulator, as outlined 


above. 


(4) Check motor operation. 


TOWNSIDE TRUCK TAILGATE 


GENERAL 


The tailgate on the Townside pickup box is hinged at 
both sides. It is necessary to lower the tailgate for access 


to the cross-recessed countersunk attaching screws. 
The tailgate on the pickup box is held in the up or 
closed position with spring-loaded latches at the top of 


the gate. · A paddle handle, located in the center of the 


tailgate operates the latches at each side through con- 
necting rods. 
Pin type hinges are located on the sides of the pickup 
box. The hinge pin brackets ·are attached with cross- 


recessed countersunk attaching screws and cage nuts for 
easier adjusting. 
The left side hinge pin is a solid round bar. The right 


side pin is similar but with two flat surfaces which 
correspond with a notch and the two flat surfaces allow 


the tailgate to be removed quickly from the tailgate 


opening. 


. To remove, open. and lower the tailgate. Remove the 


side supports and then raise the tailgate to about -t5- 
degrees from horizontal. Disengage the right side hinge 
and move the tailgate to the right to disengage the left 


side hinge. 


SPORT TRUCK TAILGATE 


GENERAL 


The tailgate on the Sport Truck box is hinged at both 


sides. The 'hinges can be removed with the tailgate in 


either the closed or open position. 


The tailgate is held in the open or closed position with 
a chain and hook assembly (fig. 3H-6). 


Removal 


(1) Disconnect chain assemblies (fig. 3H-6). 


(2) Support tailgate assembly. 


(3) Remove hinge attaching hardware. 


(4) Remove hinge assemblies. 


( 5) Remove tailgate assembly. 


Installation 


(1) Position tailgate and support. 


(2) Position hinge assemblies on tailgate and body. 


(3) Install hinge attaching hardware. 


NOTE: Dn not tighten attaching hardware until both 


hinges are positioned. 


(4) Align tailgate and tighten attaching hardware. 


(5) Connect chain assemblies. 
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Fig. 3H-6 
Tailgate Assembly-Sport Truex Modal 


Tools 


J-25359-C 
TORX BIT AND SOCKET SET 
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Window Regulator Handle 
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Window regulator handles are attached to the splined 
shaft of the window regulator with a 5/32-inch Allen 


head screw. To remove the handle, remove the screw and 


pull the handle straight off_ the shaft .. 


Install the handle with the knob forward, the handle 
horizontal and the glass all the way up. 


Door Assist Handle 


Raonl 


(1) Remove screws attaching door assist handle 
using Torx Bit Tool J-25359-C. 
(2) Remove handle from door. 


I 111tall1tla1 


(1) Position handle on door. 


_ 
_ .---r- 
_ ,__,J 2Linstall, attaching screws using Torx Bi~ .Tool 
J-25359-C. 
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Trim Panel 


Trim panels consist of fiber board composition cov- 
ered with a vinyl material. They are fastened to the door 
with spring clips inserted into holes in the door inner 


panel. 


Removal 


(1) Remove door assist handle. 


(2) Remove window regulator handle. 
(3) Pry trim panel-to-door clips along sides loose 
with Trim Pad Depressor Tool J-2631-01 and remove 
panel. 
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(1) Position trim panel on door and install clips in 
holes in inner door panel. 


NOTE: To -prevent creasing the trim panel cover. do 
not hammer or exert excessive force on the clips. 


(2) Install window regulator handle. 


(3) Install.door assist handle. 


II 
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SEALING SYSTEM 


Water Shield 


The water sh ield is a ttached to the door inner panel 


with adhesive. To remove water shield, use a putty knife 


between shield and door inner panel to break adhesive 
bond. 
When installing water shield, be sure the slit lower 
portion is tucked inside the door panel at the access 
opening and that the shield is bonded securely to the 
door inner panel. 


Rubber Sealer 


The door rubber sealer is made of molded latex foam 
with a smooth rubber skin on the outside. 
Plastic retainers are used to retain the rubber sealer 
co the door below the belt line. Barbs on the retainer 
depress when inserted in the holes and spread when 


fully inserted. Above the belt line, the sealer is retained 


in a channel formed in the upper door frame. 


Maintenance of Rubber Sealers 


Cold weather may cause the rubber sealer to harden 
and lose resiliency. This may cause the door to loosen in 


its opening, resulting in noise. When servicing, use a 
dampened cloth to clean rubber sealer. Remove dirt 
from all points where the rubber sealer contacts the 


body. Apply . .\.MC Silicone Lubricant, or equivalent, to 


sealer. 


CAUTION: Do not use graphite. brake j tuid, or wax on 


rubber .<;eater 


Replacement 


Replacemen t rubber sealers are coated with powder to 


prevent stickiness in storage. Before installation, re- 


move all powder with a cloth dampened in 3M General 


Purpose . .\.dhes ive Cleaner. or equivalent. 


( 1 l Carefu lly remove rubber sealer from door using 


Weatherstrip Remover J-2l104-01 to remove plastic re- 


tainers from panel holes. Remove upper portion from 


upper door frame with fingers or wooden wand. 


( 2 ) Remove dust and dirt from rubber sealer, door 


and body. 


13) Install upper front corner of sealer to door first 


using: fingers or wooden wand to engage sealer into 


~h ann el. Place inner shoulder of sealer in channel-to- 


window frame above belt line. 


(4) Press retainers, starting at rear edge of door, 


-~· ~-- irrttr·ctoor"patre-Httiles. 
- -~ · 


WINDOW SYSTEM 


Door Glass 


Adjustment 


One adjustment point is available which regulates the 
amount of effort required to raise and lower the door 
glass. The door glass division channel is adjustable fore 
and aft at the lower attachment point. 


(1) Remove door trim panel and water shield. 


(2) Loosen division channel lower adjusting screw 
and move division channel fore or aft to obtain desired 
door glass operation (fig. 3.J-1). 
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NOTE: Movement of division channel fore and aft re- 
duces or increases free play between channe/,s. 


(3) Tighten division channel lower adjusting screw. 


(4) Install water shield and door trim panel. 


Removal 


( 1) Remove door tr im panel and water shield. 


(2) Remove glass down-stop. 
(3) Remove screws attaching guide channel to plas- 


tic fasteners. Remove guide channel and plastic 
fasteners. 


(4) Lower glass to bottom of door. 


15) Remove division channel upper attaching screw 


and lower adjusting screw. Disengage front three inches 


of glass weatherstrip from upper door frame. Remove 


division channel. 


( 6) Tilt glass toward hinge side of door and dis- 
engage from rear channel. 


(7) Pull glass up and out of door panel. 
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(1) Lower glass into door with front of glass tilted 
down, while positioning glass into rear channel. 


(2) Install plastic fasteners into glass. 


(3) Slide glass down into bottom of door panel. 


(-!) Lower division channel into door and position 
glass in channel. 
(5) Install upper attaching screw and lower adjust- 
ing screw. Engage weatherstrip in upper door frame. 


(6) Slide guide channel onto regulator arm and posi- 
tion channel on glass. Install attaching screws. 


(7) Install glass down-stop. 


(8) Check operation and adjustment. 


(9) Install water shield and door' trim panel. 


Stationary Vant Window 


Removal 


(1) Remove door trim panel and water shield. 


(2) Lower glass to down-stop. 


(3) Remove division channel upper attaching screw 
and lower adjusting screw. 


( 4) Disengage front three inches of weatherstrip 
from upper door frame. Lower division channel and tilt 
toward rear of door. 


(5) Remove stationary vent glass from weatherseal. 


Installation 


(1) Install stationary vent glass into weatherseal. 


NOTE: It is necessary to seat front edge of weath- 
erstrip into door frame. Then, seat vent gl,ass into 


weatherstrip. 


(2) Install division channel into door and position 


channel on glass. 


(3) Install upper attaching screw and lower adjust- 
ing screw. 


( 4) Engage weatherstrip in upper door frame. 


( 5) Water test and check for leaks. 


i 6) If water leakage is evident, apply 3M Wind- 


shield Sealer, or equivalent, or realign weatherseal. 


1. 7) Check operation and adjustment of door glass. 


18) Install water shield and door trim panel. 


Window Regulator 


Removal 


( 1) Remove trim panel and water shield. 


\ 2) Lower glass to expose guide channel fasteners. 
Remove fasteners and guide channel. Raise window to 
full up position and apply masking tape to glass and 
over top of window frame. 
. .. ~ - ·-... ,.. . . . 


(3) Remove division channel lower adjusting screw. 
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\4) Remove regulator attaching screws. Push divi- 
sion channel outward and remove regulator through 
access hole in inner door panel. 
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(1) Position regulator in door and install attaching 
screws. 


(2 ) Remove masking tape from glass and lower 
glass. 


(3) Slide guide channel onto regulator arm and posi- 
tion channel on glass. Install attaching screws. 


( 4) Install division channel lower adjusting screw. 
(5) Check operation. 


(6) Install water shield and door trim panel. 


LOCK SYSTEM 


Outside Handle Replacement 


NOTE: The re}Jlacement outside handle is furnished 
without the lock cylinder. The lock cylinder is fi,1,rnished 
uncoded without the keys. 


(1) Remove screws attaching outside door handle to 
door using Torx Bit Tool J-25359-C and remove handle. 


(2) Code existing door lock key to replacement 
cylinder. 


(a) Insert key in replacement cylinder. 


(b) File tumblers until flush with cylinder body. 


(c) Remove and install key, check that tumblers 
are flush with body. 


(d) Install cylinder in replacement outside door 
handle. 


(3) Install outside door handle on door and install 
attaching screws using Torx Bit Tool J-25359-C. 


Latch Replacement 


(1) Remove screws attaching door latch to door 
using Torx Bit Tool J-25359-C and remove latch. 


(2) Lubricate door latcn with 3M 4-Way Spray lub- 


ricant, or equivalent. 
(3) Position door latch on door and install attaching 
screws using Torx Bit Tooi J-25359-C. 


HINGE SYSTEM 


NOTE: When removing d.oor or hinge DO NOT lose the 
pl,astic shims on the hinge .:Jin. 


Adjustments 


.. The doors are adjusted at the hinge mounting points 
on the body or door. 
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Enlarged holes are provided in the body, lower hinge 


only, for fore, aft and tilt adjustments. Enlarged holes 
are also provided in the door, upper and lower hinges, 


for up, down, fore, aft and tilt adjustments. 
Prior to any door adjustment or alignment, the door 


latch must be removed to allow the door to close freely 


in proper alignment. 
The door latch striker should be adjusted in or out to 
allow the door latch to be fully engaged. The door should 
be flush with the adjacent body panels. 


Replacement 


NOTE: When removing door or hinge DO NOT lose the 
plastic shims on the hinge pin. 


(1) Mark outline of existing hinge on body and door 
with wax pencil. 


(2) Remove hinge-to-body screws and hinge-to-door 
screws using Torx Bit Tool J-25359-C and remove hinge. 


' 
NOTE: Upper hinge is part of windshield hinge assem- 
bly. When replacing, adequately support the windshield 


f rame prior to removal and check alignment af ter 


installation. 


(3) Clean replacement hinge in suitable solvent and 
blow dry with compressed air. 


(4) Color-coat hinge to match body using Jeep exte- 
rior spray paint, or equivalent. 
(5) Lubricate hinge with 3M 4-Way Spray lubri- 
cant, or equivalent. 


(6) Position hinge on door, align carefully with wax 
pencil marks, and install screws using Tone Bit Tool 
J-25359-C. 


(7) Position hinge on body, align carefully with pen- 
cil marks, and install screws using Torx Bit Tool 
J-25359-C. 


(8) Check door alignment. Adjust if necessary. Re-_ 


fer to Door Adjustment. 
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Window regulator handles are attached to the splined 
shaft of the window regulator with a 5/32-inch Allen 
head screw. To remove the handle, remove the screw and 
pull the handle straight off the shaft. 


Install the handle with the knob forward, the handle 
horizontal and the glass all the way up. 


Trim Panel 


Trim panels consist of fiber board composition cov- 
ered with a vinyl material. They are fastened to the door 
with spring clips inserted into holes in the door inner 
panel and screws along the bottom edge. 


Removal 


(1) Remove overlay on armrest, if equipped~ and 
remove attaching screws and armrest. 


~ (2) Remove v.t.indow i:9g;alatoM~~u~ea.;.. _,,_ 


and door latch remote control handle. 
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(3) Remove assist handle, if equipped. 


(a) Remove woodgrain insert at both ends of 
assist handle. 


(b) Remove attaching screws and assist handle. 
( 4) Remove power door lock/window bezel, if 
equipped. 


(5) Remove trim panel attaching screws on bottom 
of trim panel. 


(6 ) Pry trim panel-to-door clips along sides loose 


with tool J-2631-01 and remove panel. 


(7) Loosen setscrew securing remote control mirror 
control cable to escutcheon, if equipped, and remove 


trim panel. 
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(1) Insert remote control mirror control cable in 
escutcheon and tighten setscrew, if equipped. 


(2) Position trim panel on door and install clips in 
holes in inner door panel. 


NOTE: To prevent creasing the trim panel cover, do 
not hammer or exert excessive force on the clips. 


(3 ) Install screws along bottom of trim panei ~ 


( 4) Install window regulator handle, if equipped. 
and door latch remote control handle. 


(5) Install armrest and overlay. 


(6) Install assist handle, if equipped. 


(a) Position assist handle and install attaching 


screws. 


(b) Install woodgrain inserts. 


(7) Install power 
door lock/window bezel, if 
equipped. 


Replacement 


(1) Remove door trim panel. 


(2) If equipped with door mounted speaker, proceed 
as follows: 


(a) Remove speaker grille and bezel from origi- 
nal panel. 


(b) Cut speaker grille opening in replacement 


panel, following outline provided on backside of panel, 
with sharp knife. 


(c) Install speaker grille and bezel on replace- 
ment panel. 


(3) If equipped with manual window regulator or 


remote mirror, cut opening(s) in replacement trim 


panel, following outline provided on backside of panel, 
with sharp knife. 


(4) If equipped with. power window or power door· 


locks, cut opening(s) in replacement trim panel follow- 
ing outline provided. on backside of panel with sharp 
knife. 


(5) Transfer door trim panel attaching clips to re- 
placement panel. 


(6) Install door trim panel. 


SEALING SYSTEM 


Water Shield 


The water shield is attached to the door inner panel 


with adhesive. To remove water shield. use a putty knife 
between shield and door inner panel to break adhesive 


bond. 


When installing water shield be sure the tab on the 
lower portion is tucked inside the door panel slit at the 
access opening and that the shield is bonded securely to 
the door inner panel. 


Rubber Sealer 


The door rubber sealer is made of molded latex foam 


with a smooth rubber skin on the outside. 


The door rubber sealer is attached to the body opening 


around the door opening. 
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Maintenance of Rubber Sealers 


Cold weather ma:v cause the rubber sealer to harden 
and lose resiliency. When servicing, use a dampened 
cloth to clean rubber sealer. Remove dirt from all points 
where the rubber sealer contacts the door. Apply AMC/ 


Jeep Silicone Lubricant, or equivalent, to a dampened 
cloth and apply to rubber sealer. 


CAUTION: Do not use graphite, brakef7uid, or wax on 
ntbber sealer. 


Replacement 


Replacement rubber sealers are coated with powder to 
prevent stickiness in storage. Before installation, re- 
move all powder with a cloth dampened with 3M Gen- 
eral Purpose Adhesive Cleaner, or equivalent. 


(1) Carefully remove rubber sealer from door 


opemng. 
_ 


(2) Remove dust and dirt from rubber sealer, door 


and body opening. 


(3) Install upper front corner of sealer to body first. 


(4) Work rubber sealer onto flange completely 


around door opening. 


WINDOW SYSTEM 


Door Glass· 


Removal 


(1) Remove door trim panel and water shield. 
(2) Remove glass stop bracket (fig. 3.J-2). 


(3) Remove 
lower 
division 
channel attaching 
bracket. 
(4) Remove division channel upper bracket-to-door 


panel attaching screws. 


(5) Remove lock rod guide bushing and push knob. 


NOTE: Move lock rod aside so g/,ass may be lowered to 


bottom of door. 


(6) Remove screws attaching remote control assem- 
bly to door panel and lower to bottom of door. 
(7) Lower door glass and remove retaining clip. 


(8) Lower glass to bottom of door. 


(9) Push lower end of division channel toward front 


of door to release glass from channel. 


(10) Move glass toward front of door to release it 
from rear channel. 


(11) Rotate glass vertically 90° and guide it between 
inner and outer door panels. 
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(1) Position door giass in lower section of door so 
bottom channel has reces~ed portion of guide groove 
toward outer door panel. 


3J-6 
DOORS 


I 


~~!VISION~ I 


' /" -''I 


0~ 
~RIVET 


~ 
WEATHERSTRIP 


/ 
GLASS ANO FRAME 
ASSEMBLY 
I 


GLASS SLIDE CHANNEL 


WEATHERSTRIP 


WEATHERSTRIP 
I 
,.. 


SEALER 
~ I ll ~ 


~ 
'\ 


BOTTOM CHANNEL 


STRIKER 


_ SH/liil> 


~MPER r 


STOP BRACKET 


.-~~ 


~~ 


HANDLE 
REGULATOR 


42654 


Ag. 3J-2 
Front Door--Qi1rokae-W1gonaer-Truck Models 


(2) Position glass in rear channel and position front 


channel so glass can be inserted. 


(3) Slide glass up channels and crank regulator arm 


down co align pin at end oi regulator arm with slot in 


bottom channel. 
( 4) Install retainer on regulator arm. 


(5) Position remote control assembly and install at- 


taching screws. 


(6) Position lock rod and instaH lock rod guide bush- 


ing to door panel. 


(7) Install door lock push knob. 


r8) Install upper and lower division bar attaching 
brackets. 
(9) Install glass stop bracket. 
(10) Check glass operation and adjustment. 


(11) Install water shield and trim panel. 


Vant Window 


Removal 


(1) Remove door trim panel and water shield. 


(2) Remove door window glass. 


(3) Remove glass slide channel along top (fig. 3.J-2). 


(4) Remove vent assembly attaching screws on 


leading edge of door frame and under base of vent 
weatherseal. 


(5) Move vent assembly toward rear of door, tipping 


it to clear upper door· frame. 


(6) Pull ventilator assembly straight out until up- 
per attaching bracket is above opening between outer 
and inner door panels. 


(7) Rotate vent assembly 90° to position lower at- 
taching bracket on run channel to clear opening between 
door panels. 


(8) Remove vent assembly. 


Installation 


(1) Position vent assembly in door. 


(2) Install vent assembly attaching screws through 
door frame. 


(3) Install upper glass slide channel. 


( 4) Install door window glass. 


(5) Install water shield and door trim panel. 


Window Regulator 


Removal 


(1) Remove door trim panel and water shield. 


(2) Lower glass and remove retainer attaching 
regulator arm to glass bottom channel (fig. 3.J-2). 
(3) Raise and support glass. 


( 4) Lower regulator arm and remove attaching 
screws. 


(5) Remove regulator through access hole in door. 


Installation 


(1) Install regulator in door and secure with attach- 


ing screws. 


(2) Position regulator arm in glass bottom channel. 


(3) Install retainer on regulator arm. 


( 4) Remove glass support. 


(5) Install water shield and door trim panel. 


LOCK SYSTEM 


Outside Handle 


Removal 


(1) Remove door trim panel and water shield. 


(2) Raise window to fully closed position. 
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13l Through openin~ in inner door panel, remove 
handle attaching screws and remove handle and gaskets. 


Installation 


(1) Position gaskets and handle on door and secure 
with attaching screws. 
(2) Install water shield and door trim panel. 


Kay Lock 


Removal 


(1) Remove rubber sealer along rear edge of door by 
prying out retaining pins to expose lock cylinder re- 


tainer (fig. 3.J-2). 


(2) Using flat-bladed screwdriver, remove retainer. 
(3) Remove lock cylinder and extension rod from 


outside of door. 
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(1) Position lock cylinder in door, making sure ex- 


tension rod is inserted in square hole in latch. 


(2) Install lock cylinder retainer. 
(3) Install rubber sealer with retaining pins. 


Loci Cylinder ~ding 


A lock cylinder service kit is available which includes 
an uncoded cylinder, housing and a dust cover. 
Whenever a lock cylinder replacement is required, the 


uncoded service. cylinder can be coded to match the ex- 
isting key. 


(1) Remove lock cylinder from door. 
(2) Remove dust cover from original lock housing 


and remove lock cylinder and discard. 
(3) Insert original key into new uncoded service lock 
cylinder. 


(4) Press cylinder into special Door Cylinder Lock 
Tumbler Filing Fixture, Tool J-22977, with notched side 
of key up and long tumbler in slot (fig. 3.J-3). 


(5) Hold filing fixture in vise and file tumblers 


flush with flat side of :·ixture. Use standard 5/8-inch. 


double-cut bastard file. F'.nish filing with smooth mill 


file. 


(6) Remove lock cylinder from fixture and insert 
cylinder into opposite end oi fixture with notched side of 


key down (fig. 3J-3). 


NOTE: This side of the Jixture can be identified as the 


end without the double siot cut out fl80° apart). 


(7) File tumblers flush with flat side of fixture. 


NOTE: Utilize the filing 11.xtures as a test gauge. Re- 
move the .f.xture from the 1;ise and if the tumblers are 
filed correctly, the lock cylinder ·will turn in the fixture. 
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(8) Insert new lock cylinder into lock housing. 
(9) Install new dust cap and crimp ends of cap over 


lock housing. 


(10) Install lock cylinder in door. 


\ 


STEP 1 


STEP2 
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Latch and Remote Control 


Removal 


(1) Remove door trim panel and water shield. 


(2) Remove lock cylinder. 


J42655 


(3) Remove screws from door lock remote control 


(fig. 3.J-2). Push control in and lower to bottom of door. 


(4) Disconnect remote control arm from door latch 
and remove remote control assembly through access 
holen"OOtt'Om oicfoor. 


I 5) Remove screws attaching door latch to door 
panel using Torx Bit Tool J-25359-C. 
(6) Push door latch in and turn it 90° to free it from 


lock lever rod and remove through lower access hole. 


lnstallatlon 


(1) Connect lock lever rod to door latch. 


(2) Position door latch on door panel and install 
attaching screws using Tone Bit Tool J-25359-C. 


(3) Connect remote control arm to door latch. Posi- 
tion remote control on door inner panel and install at- 
taching screws. 


(4) Install outside lock assembly. 


(5) Install water shield and door trim panel. 


Locking Rod 


Removal 


(1) Remove door trim panel and water shield. 
(2) Remove door lock push knob. 


(3) Push nylon bushing (on rod) off bracket. 


( 4) Loosen latch mounting screws using Torx Bit 
Tool J-25359-C and disengage locking rod. 


lnstallatlon 


(1) Engage locking rod to latch and tighten latch 
mounting screws using Tone Bit Tool J-25359-C. 


(2) Install nylon bushing on bracket. 


(3) Install door lock push knob. 


( 4) Install water shield and door trim panel. 


HINGE SYSTEM 


Replacement 


(1) Remove trim panel and water shield. 
(2) Disconnect electrical harnesses inside door and 
remove harnesses. 


(3) Mark outline of existing hinges on body pillar 
and door for reference with wax pencil. 


( 4) Position door in holding fixture. 
(5) Remove all hinge-to-body screws. 


(6) Remove door from vehicle. 


(7) Remove all hinge-to-door screws and remove 
hinges. 


(8) Clean replacement hinges in suitable solvent 
and blow dry with compressed air. 


CAUTION: Do not immerse hinge in solvent. 


(9) Color coat hinges to match body. 


(10) Lubricate hinges with 3M 4-Way Spray lubri- 


cant, or equivalent. 


(11) Position hinges on door, being careful to align 


with scribe marks and install attaching screws. Tighten 
screws to 25 to 35 foot-pounds (34 to 47 N•m) torque. 


; 
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(12) Position door in body opening and align hinges 


with scribe marks on body pillar. Install and tighten two 


outside screws, then install and tighten inner screw on 
each hinge. Tighten screws to 25 to 35 foot-pounds (34 to 
47 N•m) torque. 


(13) Remove door holding fixture. 


(14) Position electrical harnesses inside door. 


(15) Check door alignment. Adjust if necessary (refer 


to Door Adjustment). 


(16) Connect electrical harnesses. 


( 17) Install water shield and trim panel. 


Door Adjustments 


The doors are adjusted at the hinge mounting points 
on the body or door. 


The slotted center hole is provided in the hinge for in 
or out adjustment on the pillars. The upper and lower 


holes in the hinge set the door outboard slightly. To 
adjust the door inboard, \oosen the center screw and 
push the door open against door stop. Tighten the center 
screw after correct alignment has been achieved. 
To adjust up or down or fore and aft, loosen the hinge 
attaching screws in the door and move the door to the 


desired position and tighten the screws. 
Prior to any door adjustment or alignment, the ad- 
justable striker must be removed to allow the door to 


close freely in proper alignment without striker 


interference. 


The door lock striker is adjustable up, down, in or out 
and can be shimmed forward or back to hold the door in 


the properly aligned position .. 


The door latch striker should be set so that the latch 
enters the striker without binding, yet provides secure 
retention for the lock and prevents up and down or in 


and out movement of the door. 
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'The striker should also be adjusted in or out to allow 


the door latch to be fully engaged. The door should be 


flush with the adjacent body panels. 


NOTE: It is possible to set the striker in so far that the 


door is closed tight but only the safety catch is engaged. 


This prevents locking the door with the pushbutton lock 


rod. 


REMOTE CONTROL MIRRORS 


·Removal 


(1) Remove door trim panel. 


(2) Remove setscrew attaching mirror remote con- 


trol assembly to trim panel escutcheon. 


(3) Remove water shield paper. 


( 4) Remove screws attaching remote mirror-to-door 


panel using Torx Bit Tool J-25359-C. 


NOTE: Check and note routing of remote mirror con- 


trol cables before removing assembly from door panel. 


(5) Remove remote mirror and gasket from door 
panel. 


Installation 


(1) Assemble remote mirror and gasket. 


(2) Insert remote mirror control cables into door 
outer panel and duplicate routing of control cables into 
door inner panel as previously noted during removal. 


(3) Install screws attaching remote mirror-to-door 


panel using Torx Bit Tool J-25359-C. 


(4) Install setscrew attaching mirror remote control 


assembly to trim panel. 


(5) Check mirror operation. 


(6) Install water shield paper. 


(7) Install door trim panels. 
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Window Regulator Handle 


Paga 


Door Trim 
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Window Regulator handles are attached to the splined 
shaft of the window regulator with a 5/32-inch Allen 


head screw. To remove the handle, remove the screw and 
pull the handle straight off the shaft. 


Paga 


Saallng Systam 
3J-1 O 
Window Systam 
3J-l O 


Install the handle with the knob forward, the handle 
horizontal and the glass all the way up. 


Trim Panel 


Trim panels consist oi fiber board composition cov- 
ered with a vinyl material. They are fastened to the door 


with spring clips inserted into holes in the door inner 


panel and screws along the bottom edge. 
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Ramo vii 


(1) Remove overlay on armrest, if equipped, and 
remove attaching screws and armrest. 


(2) Remove window regulator handle, if equipped, 


and door latch remote control handle. 


(3) Remove assist handle, if equipped. 
(a) Remove woodgrain inserts at both ends of 
assist handle. 


(b) Remove attaching screws and assist handle. 
( 4) Remove power window bezel, if equipped. 


(5) Remove trim panel attaching screws on bottom 
of trim panel. 


(6 ) Pry trim panel-to-door clips along sides loose 
with Tool J-2631-01 and remove panel. 


lnat1ll1tlon 


(1) Position trim panel on door and install clips in 
holes in inner door panel. 


NOTE: To prevent creasing the trim panel cover, do 
not hammer or exert excessive force on the clips. 


(2) Install screws along bottom of trim panel. 


(3) Install window regulator handle, if equipped, 


and door latch remote control handle. 


( 4) Install armrest and overlay. 


(5) Install assist handle, if equipped. 
(a) Position assist handle and install attaching 
screws. 


(b) Install woodgrain inserts. 


(6) Install power window bezel, if equipped. 


Replaceme~t 


(1) Remove trim panel. 


(2) If equipped with manual window regulator, as- 
sist handle, or· ash receiver:- 


( a) Cut opening(s) in replacement trim panel, 
following outline(s) provided on backside of trim panel, 
with sharp knife. 


(3) If equipped with power windows, it will be nec- 
essary to cut opening for switch in replacement trim 
panel following outline provided on backside of trim 
panel with sharp knife. 
( 4) Transfer door trim panel attaching clips to re- 
placement panel. 


(5) Install door trim panel. 


SEALING SYSTEM 


Water Shield 


-i'he water strteti:r iSilttach'ed'" w· the- door1hner panel 
with adhesive. To remove water shield, use a putty knife 


between shield and door inner panel to break adhesive 
bond. 
When installing water shield. be sure the tab on the 


lower portion is tucked inside the door panel slit at the 


access opening and that the shield is bonded securely to 


the door inner panel. 


Rubber Sealer 


The door rubber sealer is made of molded latex foam 
with a smooth rubber skin on the outside. 
The rubber sealer is attached to the door body 
opening. 


Maintenance of Rubber Sealers 


Cold weather may cause the rubber sealer to harden _ 
and lose resiliency. This may cause the cioor to loosen in 
its opening, resulting in noise. When servicing, use a 
dampened cloth to clean rubber sealer. Clean dirt from 
all points where the rubber sealer contacts the body. 


Apply AMC Silicone Lubricant, or equivalent, to sealer. 


CAUTION: Do not use graphite, brake fluid or wa.x on 
robber sealer. 


Replacement 


Replacement rubber sealers are coated with powder to 
prevent stickiness in storage. Before installation, re- 
move all powder with a cloth dampened with 3M Gen- 
eral Purpose Adhesive Cleaner, or equivalent. 


(1) Carefully remove rubber sealer from door 
opening. 


(2) Remove dust and dirt from rubber sealer, door 
and body. 


(3) Install upper front corner of sealer to door open- 


ing first. 


( 4) Complete installation of rubber sealer to re- 
mainder of door opening. 


WINDOW SYSTEM 


Door Glass 


Remo Vil 


(ll Remove door trim panel and water shield. 
(2) Remove glass stop bracket. 


(3) Remove 
division 
channel 
lower attaching 
bracket. 
(4) Lower door glass to obtain access to retainer. 


15) Remove retainer. disengage pin from slot in 


channel and lower glass to bottom of door (fig. 3.J-·il. 


(6) Remove inner and outer belt weatherstrips. 


(7) Remove upper glass slide channel. 


t8) Remove stationary vent assembly attaching 


screws (fig. 3J-4 ). 
(9) Tilt top of vent assembly forward approx- 


imately one inch. 
( 10) Push lower end of division channel toward rear 
of door to release glass. 


(11) Move glass toward rear of door to release glass 
from front glass slide channel. 


( 12) Rotate glass 90° and guide glass between inner 


and outer door panels. 
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Installation 


( ll Position door glass in lower section of door so 


bottom channel has recessed portion toward inner door 


panel. 


(2) Position door glass in front glass slide channel 
and push division channel over glass. 


(3) Slide glass up and crank regulator arm down 
until pin on regulator arm can be inserted in slot of 


bottom channel. 


(4) Install retainer. 


(5) Position stationary vent assembly and install 
attaching screws. 


(6) Install upper glass slide channel. 
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Fig. JJ-4 
Rear Door-Charokn-W1gonnr Models 
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(7) Install inner and outer belt weatherstrip. 


(8) Install division channel lower attaching bracket. 


(9) Install glass stop bracket. 


(10) Check operation of glass. 


(11) Instail water shield and door trim panel. 


Vant Window 


R1mov1I 


(1) Remove door glass. 


(2) Apply soap solution under vent weatherstrip 
and along inner and outer door panels. 


(3) Slide vent assembly forward to center of door 
glass opening. 
· 


(4 ) Push vent assembly down through opening be- 
tween inner and outer door panels to disengage assem- 
bly from upper door frame. 


(5) Lower top of vent assembly down to clear upper 
door frame. 


(6 ) Pull vent assembly straight up until weather- 
seals are clear of door panel and vent assembly can be 


rotated. 


(7) Rotate assembly to position lower attaching 
bracket on channel and pull assembly up and out be- 
tween panels. 


ln1t11l1tlon 


(1) Install assembly between panels. 


(2) Engage vent assembly in upper door frame and 
slide vent into position. 


(3) Install attaching hardware. 


( 4) Install door glass. 


Window Regulator 


Removal 


( 1) Remove trim panel and water shield. 


(2) Apply masking tape to each side of glass over 


top of window frame to hold glass during regulator 


removal. 


(3) Remove regulator arm-to-glass bottom channel 
retainer. 
( 4) Push regulator pin out of glass channel. 


(5) Remove regulator attaching screws and remove 


regulator. 


lnstallatton 


(1) Position regulator on inner door panel and se- 
cure with attaching screws. 


(2) Install regulator pin in bottom channel and in- 
stall..l:etainer-. 


(3) Remove tape from glass. 


( 4) Install water shield and door trim panel. 


LOCK SYSTEM 


Outside Handle 


Remo HI 


(1) Remove door trim panel and water shield. 


(2) Raise window to fully closed position. 


(3) Through opening in inner door panel, remove 
handle attaching screws and remove handle and gaskets. 


Installation 


(1) Position gaskets and handle on door and secure 
with attaching screws. 


(2) Install water shield and door trim panel. 


locxlng Rod 


Ram oval 


(1) Remove door trim panel and water shield. 


(2) Remove door lock push knob. 


(3) Loosen latch mounting screws using Torx Bit 
Tool J-25359-C and disengage locking rod by rotating 
metal clip on rod and pulling rod out of plastic bushing. 


lnst1U1tlon 


(1) Engage locking rod to latch and tighten latch 
mounting screws using Tone Bit Tool J-25359-C. 


(2) Install door lock push knob. 


(3) Install water shield and door trim panel. 


Remote Control and lock Levar Rod 


RemoVll 


(1) Remove trim panel and water shield. 


(2) Remove door lock push knob. 


(3) Remove screws attaching lock control arm to 


inner door panel. 


( 4) Remove lock lever rod. 


(5) Remove door latch attaching screws using Torx 
Bit Tool J-25359-C. 


(6) Disconnect remote control arm and turn latch 


goo. 


(7) Remove lock lever rod and bellcrank (fig. 3.J-4). 
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(1) Position latch in door and install lock lever rod 
and bellcrank. 


(2) Connect remote control arm to latch and turn 


latch 90°. S.:cure latch to door panel with attaching 
screws using Tone Bit Tool J-25359-C. 


(3) Install lock lever rod. 


( 4) Position lock control arm on inner door panel 
and install attaching screws. 


(5) Install door lock push knob. 


(6) Install water shield and trim panel. 


HINGE SYSTEM 


Replacement-One Hinge 


(1) Scribe outline of hinge on body pillar and door 
for reference. 


(2) Position door in holding fixture. 


(3) Remove hinge screws using Torx Bit Tool 
J-25359-C and remove hinge. Retain shims. 


(4) Clean replacement hinge in suitable solvent and 
blow dry with compressed air. 


CAUTION: Do not immerse hinge in solvent. 


(5) Color-coat hinge to match body. 


(6) Lubricate hinge with 3M 4-Way Spray lubri- 


cant, or equivalent. 


(7) Position hinge on door with original shims, 
being careful to align with wax pencil marks, and install 
screws using Torx Bit Tool J-25359-C. Tighten screws to 


12 to 18 foot-pounds (16 to 24 N•m) torque. 


(8) Remove door holding fixture. 


(9) Check door alignment. Adjust if necessary. Re- 


fer to Door Adjustments. 


Door Removal 


(1) Remove trim panel and water shield. 


(2) Raise door glass to closed position. 


(3) Disconnect electrical harnesses inside door and 


remove harnesses. 
· 


(4) Position door in holding fixture and using wax 


pencil scribe outline of hinges on door for reference. 


(5) Remove all hinge-to-door attaching screws using 
Torx Bit Tool J-25359-C. 


(6) Remove door from vehicle. 
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Installation 


( 1) Position door in body opening, being careful to 


align with wax pencil marks. and install screws using 
Torx Bit Tool J-25359-C. Tighten screws to 12 to 18 ioot- 
pounds (16 to 24 N•m) torque. 


(2) Remove holding fixture. 
(3) Position electrical harnesses inside door. 


( 4) Connect electrical harnesses. 


(5) Check door adjustment. Adjust if necessary. Re- 
fer to door adjustments. 
(6) Install water shield and trim panel. 


Door Adjustments 


The doors are adjusted at the hinge mounting points 
on the body or door. 
Floating plates are located in the body pillars to per- 
mit adjustment up, down. in or out. To adjust forward 


or back, add ur remove shims between the hinge and 


hinge pillar. 
Prior to any door adjustment or alignment, the ad- 


justable striker must be removed to allow the door to 
close freely in proper alignment without striker 


interference. 


The door lock striker is adjustable up, down, in or out 
and can be shimmed forward or back to hold the door in 


the properly aligned position. 
The door latch striker should be set so that the latch 


enters the striker without binding, yet provides secure 
retention for the lock and prevents up and down or in 
and out movement of the door. 
The striker also should be adjusted in or out to allow 
the door latch to be fully engaged. The door should be 
flush with the adjacent body panels. 


NOTE: It is possible to set the striker in so far that the 
door is closed ti,qht but only the safety catch is engaged. 


This will prevent locking the door with the pushbutton 


lock rod. 


ELECTRICALLY OPERATED 
WINDOWS 
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P1QI 
Circuit Tests 
3J-14. 


Control Switch 
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The window regulator motors (fig. 3J-5) are of a two- 
wire design, using polarity of the circuit to change motor 


rotation. 


Motor 
Motor Test 
Rm Door Regulator and Motor 
Switch Voltage Tests 
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An individual control switch is provided for each side 


window and is mounted in the door trim panel. A com- 


plete set of control switches on the d·:iver's door enables 


remote control operation of all side windows. The igni- 
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REGULATOR 


WINDOW ANO DOOR 
LOCI< HARNESS 


B1001 


Ag. 3J-5 Bectrlcally Operated Door Windows and Door locts 


tion switch must be in the On position to operate the 
windows. 


CIRCUIT TESTS 


. .\. 30-amp circuit breaker. located in the fuse panel, is 
mounted at the far left side above the parking brake 
release handle (fig. 3J-6). 


The circuit breaker (yellow and red wires) supplies 
power to the electric side windows when the ignition 


switch is in the On position. The black wires at the 


master control switch are the ground wires for the elec- 


tric window circuits. They join in the harness and 


ground to the instrument panel harness ground circuit 


#9 at lower left corner of instrument panel. 


NOTE: The control s1mtches. motors and ·wiring har- 
ness can be checked using a 12-volt test lamp. 


(1) Remove escutcheon and housing. 


(2) Separate halves of terminal plate by releasing 


barbed retainer hooks to expose wire terminal ends. 


(3) Turn ignition switch to On position. 


(4) Connect one lead of test lamp to black wire and 


contact other lead to red terminal. Repeat this test pro- 
cedure with second black wire in master switch . 


(a) If lamp does not light, remove test lamp lead 
that was on black wire terminal and connect to chassis 


ground. 


(b) If lamp lights at this point, an opening ex- 


ists between master switch and ground. 


(c) If lamp still does not light. check for defec- 


tive circuit breaker or opening in red wire from circuit 
breaker to master switch. 


Circuit Breaker Test 


(1) Disconnect yellow wire from circuit breaker and 
connect· test lamp between yellow wire and chassis 


ground. 


ri 
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Fig. 3J-6 Circuit Breaker Location 


(2) Turn ignition switch to On position. If lamp does 


not light, yellow wire has an open circuit or ignition 
switch is defective. 


(3) Reconnect yellow wire to circuit breaker. 


( 4) Disconnect red wire from circuit breaker and 


connect test lamp to circuit breaker terminal and 


chassis ground. If lamp lights, circuit breaker is good. If 


lamp does not light, circuit breaker is defective. 


Control Switch and Motor Test 


(1) Connect test lamp between terminals of yellow 
and orange wire. 


(2) Operate control switch up and down for respec- 


tive window. If lamp lights in UP and DOWN position, 
cest indicates that yellow and orange wires of wire har- 
ness to that window and back again to master switch are 
not deiective. It also indicates that individual door 


switch on master control is not defective. 


(3) Disconnect white and green motor leads at ter- 


minal plate and connect these leads to green and white 


leads respectively. 
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(4) Operate master switch.. If window goes up and 
down. motor is noc defecti\·e but switch is defective. If 
motor does not operate, remove door trim panel and 


check connections and leads ~o motor. If motor operates, 
switch is defective. 


NOTE: It may be possible that switch and motor both 
are defective. 


CONTROL SWITCH 


Removal 


CA UTI 0 N: Be sure ignition switch is in 0 ff position. 


<1) Disconnect battery negative cable. 


(2) Remove retaining screws and escutcheon. 


(3) Remove switch housing screws. Pull switch out 


to expose wires. 


(4) Disconnect terminal plate from switch. 


(5) Depress retainer clips through holes in switch 


housing and remove switch. 


Installation 


(1) Hold retainer clips in position on switch and 
slide switch into housing. Press retainer clips until they 
click into position. 


(2) Install terminal plate to switch and install hous- 
ing in door. 
(3) Install escutcheon and retaining screws. 


(4) Connect battery negative cable. 


FRONT DOOR REGULATOR AND MOTOR 


Removal 


(1) Raise window half-way up. 


(2) Disconnect battery negative cable. 


(3) Remove door trim panel and water shield. 


( 4) Insert drift into hole in door inner panel or use 
masking tape to hold glass assembly in half-way 


position. 


(5) Remove regulator arm retainer clip and remove 
arm from bottom window channel. 
(6) Disconnect wires from motor. 


(7) Remove nuts and bolts from inner door panel to 
regulator and remove reguiator and motor assembly. 


Installation 


(1) Install replacement regulator in door. 


(2) Connect wires to motor. 
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(3) Connect regulator arm to glass bottom channel 
and install clio. 


(4) Positi~n regulator in inner door panel and in- 


stall nuts and bolts. 


(5) Install screws attaching glass slide channel to 


inner door panel. 


(6) Remove tape or drift holding window. 
(7) Install water shield and trim panel. Connect 
negative battery cable. 


REAR DOOR REGULATOR AND MOTOR 


Removal 


(1) Raise the window half way up. 


(2) Disconnect battery negative cable. 


(3) Remove door trim panel and water shield. 


(4) Insert drift into hole in door inner panel or use 
masking tape to hold glass assembly in half -way 
position. 


(5) Remove regulator arm retainer clip and remove 


arm from bottom window channel. 


(6) Disconnect wires from motor. 


(7) Remove nuts and bolts from inner door panel to 
regulator and remove regulator and motor assembly . 


Installation 


(1) Install replacement regulator in door. 


(2) Connect wires to motor. 


. " 


(3) Connect regulator arm to glass bottom channel 
and install clip. 


( 4) Position regulator in inner door panel and in- 
stall nuts and bolts. 


(5) Instalr screws attaching glass slide channel to 
inner door panel. 


(6) Remove tape or drift holding window. 


(7) Install water shield and trim paneL Connect 
negative battery cable. 


SWITCH VOLTAGE TESTS 


The following wiring test sequence determines 


whether or not voltage is continuous through the har- 


ness to switch. 


Leave ignition switch in the On position. After remov- 


ing the switch from the trim panel for testing purposes, 


carefully separate the multiple terminal block on the 
wiring harness from the switch body. Connect one lead 
of the test lamp lead to the red wire terminal and Lhe 


other to ground. If the test lamp lights, the wiring cir- 


cuit between the battery and switch is functional, pro- 


ceed to check the continuity in the ground circuit (black 
wfrei.-If" the lamp does -~ot light: check 30-amp main fuse 


(circuit breaker) or for a broken wire. 


Switch Up Test 


(ll Connect jumper to red lead and other end of 
jumper lead to C'P terminal as shown in figure 3J-7. 


Connect another jumper to ground terminal of switch. 
Connect other end of second jumper wire to DOWN 


terminal of switch. 


UP 
DOWN 
MOTOR 


FIRST JUMPER 
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SECOND 
JUMPER 


0 
0 
0 
BLACK 


' I 


MULTIPLE 
CONNECTOR 


0 
0 
0 


BLACK 
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Ag. 3J-7 
Motor Swltctl UP Test 


(2) If motor runs, test verifies that voltage is avail- 
able to motor. Switch must now be tested to make sure 


that voltage is passing through satisfactorily. Install 


switch body back on multiple connector and actuate 
switch. If motor fails to run, replace switch body. Each 
switch is tested in same manner. 


(3) If motor does not run after installing new 
switch, perform Window Motor Test. 


Switch Down Test 


(1) Connect jumper lead to red terminal lead and 


other end of jumper to DOWN terminal as shown in 


figure 3.J-8. Connect another jumper to ground terminal 
of switch and other end of jumper wire to UP terminal 
of switch. 
(2) If motor runs, test verifies that voltage is avail- 
able to motor. Install switch body back on multiple 


connector and actuate switch. If motor fails to run, 


replace switch body. Each switch is tested in same 
manner. 


(3) If motor does not run, perform Window Motor 


Test. 
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/ 
' 
-, 
I 
/ 
/ 


BATTERY 


FEED RED W/TR 


SECOND 


JUMPER 


DOWN 


MULTIPLE 
CONNECTOR 


BLACK · 


Fig. 3J-8 
Motor Switch DOWN Teat 


MOTOR TEST 


RED 
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(1) Connect positive (+)lead (from a test battery) to 
either terminal. 


(2) Connect negative-(-) lead (from test battery) to 
remaining motor terminal.. 


(3) Motor should now rotate in one direction to 
either move window up or down. 


(a) If window happens to already be in full up 
position and motor is connected so as to rotate in Up 
direction movement will be observed. 
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(b) Likewise, mot0r connected to Down direc- 
tion rotation, no movement will be observed if window is 
already in full down position. 


(4) Reverse battery leads (opposite to steps (1) and 


(2) and window should now move. If window does not 
move, remove motor. See below for motor removal from 


vehicle for bench test. 
(5) If window moved completely up or down, motor 
should be reversed one more time (reverse leads to com- 
plete a full window travel inspection). 


MOTOR 


Removal 


(1) Disconnect battery negative cable. 


(2) Remove door trim panel. 


(3) Remove motor attaching bolts and nuts. 


WARNING: The regulator assembly is spring l,oaded .. 


The door g/,ass must be supported in the up position with 


the regulator arm connected to the l,ower g/,ass slide 
channel. This prevents the regulator spring from 


unloading. 


( 4) Disconnect lead wires from motor and remove 
motor. 


Installation 


(1) Connect lead wires to motor. 
(2) Install motor in door panel. 


(3) Install door trim panel. 


(4) Connect battery negative cable. 


POWER DOOR 


LOCKS 


GENERAL 


PIQI 


Actu1tor Motor 3J-18 
Cln:IUtry 3J-17 


Door lock actuators are controlled by two rocker 
switches. To lock doors, push down on either switch. To 
unlock doors from inside the vehicle push upward on 
either switch. 
The power door locks do not lock or unlock the doors 
from outside the vehicle. Insert the key into the lock 
cylinder to lock or unlock each individual door. 


CIRCUITRY 
The power door lock operates with battery power and, 
therefore, is independent of the ignition switch. 


P1ge 


General 3J-17 
Switch 3J-18 


A 30-amp circuit breaker mounted in the fuse block 
protects the circuit. Ref er to wiring diagrams in the 


back of this manual for compiete circuits. The front door 
harness runs from door to door and is secured to the 


dash panel with harness retainers. 
On four-door modeis, the right and left rear door 
harnesses are connected to the front door harness at the 
top of the side-eowl panels. They are routed along the 


side sill to the B-pillar, then through the bottom of the 
B-pillar to the rear doors. 
If the vehicle is equipped with power windows, the 
door lock wires become part of the combined wire har- 
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nesses. The wire routing still follows the above des- 
cription. 


Circuit Breaker Test 


Disconnect harness connector from fuse panel. Test 
fuse panel connection with test lamp. If lamp lights, 
battery voltage is present. If no battery voltage is pre- 
sent, remove circuit breaker and test with ohmmeter. If 
circuit breaker is OK then check for battery voltage at 
circuit breaker connection on fuse panel. If no battery 
voltage at fuse panel check for failure of fuse links in 
engine compartment. 


Switch Test 


Test door switches for continuity with a self-powered 
Test Lamp J-21008, or ohmmeter. Continuity should 
exist between terminals at various switch positions as 
shown in figure 3J-9. 


UNLOCK 
OFF 
LOCK 


SWITCH 
810120 


Ag. 3J-9 
Continuity Tut for Power Daar loci Switcll 


SWITCH 


Removal 


( 1) Disconnect battery negative cable. 


(2) Remove door trim panel. 


(3) Remove switch housing from inner door panel. 


(4) Disconnect wmng and remove switch. Con- 
nector is retained to switch with clips, pry clips up to 
disconnect. 


(5) Depress retainer clips through holes in switch 
housing and remove switch. 


Installation 


(1) Hold retainer clips in position on switch and 
slide switch into housing. Press in retainer clips until 
they snap into position. 


(2) Connect wiring to switch. 


(3) Install housing into door panel. 


( 4) Install trim panel. 
(5) Connect negative battery cable. 


ACTUATOR MOTOR 


Test 


To test the actuator motor, attach an ammeter to the 
motor terminals and operate the door switch. Replace 
the actuator motor if current draw exceeds 8 amps at 
room temperature or if the actuator does not complete 
its travel in less than one second. 


Replacement 


(1) Disconnect battery negative cable. 


(2) Remove door trim panel. 


(3) Remove actuator motor by drilling out rivets 
attaching motor to door panel with a 1/ 4-inch drill bit. 


( 4) Disconnect actuator rod from bellcrank. 


(5) Disconnect wires from actuator motor and re- 
move actuator motor. 


(6) Connect wires to actuator motor and connect rod 


to actuator. 


(7) Install actuator in door panel using two 1/ 4-20 x 
112-inch screws and locknuts or rivets and connect bell- 


crank rod to bellcrank. 
(8) Install door trim panel. 


(9) Connect battery negative cable. 
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TRIM PANEL 


NOTE: The metal trim panels are held in place with 


sheet metal screws. Remove all attaching screws to re- 
move panel. 


Removal 


(1) Remove ash receiver, holder screws, and holder, 


if equipped. 


(2) Remove armrest metal overlay strip, if equip- 
ped, and remove attaching screws and armrest. 


(3) Remove trim panel screws at base of panel, if 
equipped. 


( 4) Pry loose trim panel attaching clips, using Trim 
Pad Depressor J-2631-01 and remove paneL 


Installation 


(1) Inspect all panel attaching clips; replace any 
that are bent. To prevent damage to trim panel, do not 
hammer or exert excessive force on clips. 


(2) Install trim panel attaching screws, if equipped. 


(3) Install armrest and armrest metal overlay strip, 


if equipped. 


(4 ) Install ash receiver holder and ash receiver, if 
equipped. 


PIVOT VENT WINDOW-CHEROKEE MODELS 


Removal 


(1) Remove handle-to-frame attaching screws (fig. 
3K-l). 


WEATHERSTRIP 


HINGES 


Ag. 3K-1 
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(2) Remove glass hinge screws and washers. 


(3) Remove glass. 


90800 


NOTE: If g!,ass sticks to hinges, remove gl,ass by care- 


fully pushing out hinge screw inserts. 


(4) To remove handle assembly from glass, care- 
fully drive out handle assembly-to-stud roll pin. 


JK-2 
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(5) Unscrew stud nut and remove stud from glass. 


(6) Remove vent window weatherstrip. 


Installation 


( 1) Install vent window weatherstrip. 


(2) Attach glass to frame using hinge screw inserts, 
washers, and screws. 


(3) Attach handle assembly to frame. 


(4) Attach stud and nut to glass, and connect stud 
to handle assembly with roll pin. 


(5) Latch window and check for water leaks. 


(6) If water leakage is evident, apply sealant in af- 


fected areas. 


Vent Window Glass 


Removal 


(1 ) Remove handle-to-frame attaching screws (fig. 


3K-1). 


(2) Remove glass hinge screws and washers. 


(3) Remove glass. 


NOTE: If glass sticks to hinges, remove glass by care- 
fully pushing out hinge screw inserts. 


( 4) To remove handle assembly- from glass, care- 
fully drive out handle assembly-to-stud roll pin. 


(5) Unscrew stud nut and remove stud from glass. 


Installation __ _ 


(1) Attach glass to frame using hinge screw inserts, 
washers, and screws. 


(2) Attach handle assembly to frame. 


(3) Attach stud and nut to glass, and connect stud 


to handle assembly with roll pin. 


( 4) Latch window and check for water leaks. 


(5) If water leakage is evident, apply sealant in af- 


fected areas. 


STATIONARY WINDOW-2-DOOR CHEROKEE MODELS 


Replacement 


( 1) Remove inside spare tire. if equipped. 


(a) Remove inside spare tire mount using Torx 


Bit Tool J-25359-C for top shoulder screw. 


(b) Remove remaining screws from wheelhouse 
and J):-p illa.r...past._ 


(2) Free weatherstrip-to-body flange (on inside of 


vehicles) as follows: starting at top corner, using fingers 


or a wooden wand, pull weatherstrip down to clear 
flange while exerting an outward pressure on glass. 


(3 J Push window and weatherstrip toward outside 
of venicle. 


(4) Remove weatherstrip from glass and clean 
sealer from glass cavity using 3M General Purpose Ad- 
hesive Cleaner, or equivalent. 


(5) Before installing glass in weatherstrip, apply 


3/16-inch bead of 3M Windshield Sealer, or equivalent, 
in weatherstrip glass cavity using pressure type appli- 
cator and position glass weatherstrip. 


(6 ) Lubricate weatherstrip with soapy water. 


(7) Place window frame and weatherstrip into posi- 


tion. in window opening. 


(8) With weatherstrip body flange in proper posi- 


tion at bottom of window opening, use wooden wand and 
walk weatherstrip-to-body flange into position. 


(9 ) Clean excess sealer from window frame. 


(10) Check for water leaks. 


(11) If water leakage is evident between weath,. 
erstrip and flange, apply 3M Auto Bedding and Glazing 
Compound, or equivalent, to affected areas and realign 


weatherstrip. 


(12 ) Install inside spare tire bracket and torque to 25 
foot-pounds (33 N•m). 
(13) Install spare tire. 


STATIONARY WINDOW-CJ-7 MODELS WITH HARDTOP 
ENCLOSURE 


Removal 


(1) Unlock rubber weatherstrip using wood wand or 
fiber stick. 


(2) Use fiber stick to break seal between glass and 


rubber weatherstrip. 


(3) Push glass and weatherstrip toward outside of 


vehicle and remove glass. 


(4) Remove weatherstrip from opening. 


Installation 


(1) Inspect weatherstrip and clean sealer from glass 


cavity and flange cavity using 3M General Purpose Ad- 
hesive Cleaner, or equivalent. 


NOTE: Inspect for nneven surfaces or irregularities in 


the opening flange that could cause stress damage to the 


glass. 


(2) Before installing weatherstrip on glass, apply 


3/16-inch bead of 3M Auto Bedding and Glazing Com- 


pound, or equivalent, in weatherstrip glass cavity using 
pressure-type applicator. 


(3) With glass installed in weatherstrip and before 
installing glass and weatherstrip into ope~in~, insert 
1/ 4-inch cord completely around weatherstrip m flange 


cavity. 


NOTE: The ends of the cord should hang out over the 


outside surface of the glass approxi.mately in the center 


of the upper weatherstrip. 


( 4) Place glass and weatherstrip into position in 
window opening with ends of cord hanging outside 


vehicle. 


(5) Pull on ends of cord to pull lip of weatherstr~p 


over body panel. With cord removed, weatherstrip 


should be positioned correctly. 
(6) Use wooden wand to lock weatherstrip. 


(7) Using pressure-type applicator, apply 3M Wind- 
shield Sealer, or equivalent, between weatherstrip and 
glass on outside of glass around entire perimeter. 


(8) Clean excess sealer from glass and exterior body 


surface. 


(9) Test window for water leaks. 


STATIONARY'WINDOW-4-DOOR CHEROKEE-WAGONEER 
MODELS 


Removal 


(1) Remove 
interior garnish mouldings from 


around window and break seal loose between weath-· 


erstrip and body panels (fig. 3K-2). 


GARNISH MOULDING 


REAR 
QUARTER 
GLASS 


J42658 
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REAR QUARTER 
3K-3 


(2) Push glass toward inside of vehicle. 


(3) Remove weatherstrip from around glass and 
clean old sealer from glass cavity and flange cavity. 


Installation 


(1) Before installing glass in weatherstrip, apply 
3/16-inch bead of 3M Windshield Sealer, or equivalent, 
in glass cavity completely around weatherstrip using 


pressure-type applicator (fig. 3K-2). 


(2) With glass installed in weatherstrip and before 
installing glass and weatherstrip into opening, insert a 
1/ 4-inch cord completely around weatherstrip in flange 


cavity. 


NOTE: The ends of the cord should hang out over the 


outside surface of the glass a'!1[JTO'Ximately in the center 


of the upper weatherstrip. 


(3) Place glass and weatherstrip into position in 


window opening with ends of cord hanging outside ve- 


hicle (fig. 3K-3). 


Ag. 3K-3 Rar Quarter Window lnstallatlon 


(4) Pull on ends of cord to pull lip of weatherstrip 
over body panel. With cord removed, weatherstrip 
should be positioned correctly. 


(5) Install interior garnish moulding. 


(6) Apply bead of :3M Auto Bedding and Glazing 
Compound, or equivalent, from outside of vehicle be- 
tween weatherstrip and body panels. 
(7) Clean excess sealer from glass and exterior body 
surface. 
(8) Test window for water leaks. 
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HARDTOP ENCLOSURE 


GENERAL 


l'IQI 
Genenl 3l·1 
ln1t1ll1tlon 3l· 1 


A lightweight, removable hardtop enclosure is avail- 
able for CJ-7 models. The top is constructed of com- 
pression molded fiberglass. The hardtop enclosure and 
steel liftgate are painted with a special spatter finish. 


REMOVAL 
_. 


(1) Remove screws attaching hardtop enclosure to 
windshield frame (fig. 3L-1). 


(2) Remove nuts, washers and screws attaching 
hardtop enclosure to rear quarter panels. 


(3) Disconnect dome lamp, if equipped. 


( 4) Remove hardtop enclosure from vehicle. 


CAUTION: When removing hardtop enclosure, avoid 


damaging foam sealer installed between the hardtop 


enclosure and rear quarter panels. 


INSTALLATION 


(1) Inspect tabular windshield seal, bonded to hard- 


top enclosure, for damage. Replace if necessary. 


(2) Carefully position hardtop enclosure on vehicle. 


CAUTION: When installing the hardtop enclosure, 
avoid damaging foam sealer instaUed between the hard- 


toy enclosure and rear quarter panels. 


(3) Install screws, washers and nuts attaching 


hardtop enclosure to rear quarter panels. 


( 4) Connect dome lamp, if equipped. 


P111 
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(5) Install screws attaching hardtop enclosure to 
windshield frame. 


REPAIR 


In the event of top damage, the following material will 
be required for use with these repair procedures: 


•Paint Repair Kit (White)* 


•Paint Repair Kit (Nutmeg)* 


•Paint Repair Kit (Black)* 


•Structural Adhesive (3M Brand or equivalent) 


*The new paint repair kits are available from parts 


distribution centers. The paint repair kits consist of: 


•Spatter Finish 
•Base Coat 
• Instruction Sheet 
The following material will be required to repair the 


hardtop. 


• Fiberglass mat or cloth 
• Fiberglass resin and hardener 


•Structural Adhesive (3M Brand or equivalent) 


•Glazing Putty 
• Aluminum Foil 


• Plastic Spreader 


Hota Repair 


(l) Use grinder to remove paint and to outline dam- 
aged area. 


(a) Use grade 24 disc for initial grinding. 


I 
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(b) Follow up with grade 50 disc to prevent 
coarse scratches from showing up in final finish. 


NOTE: If there are any cracks extending from hole it 


1oill be necessary to stop-drill crack(s) using 1/8-inch 


drill bit. 


(2) Position fiberglass mat or cloth on repair area, 


cut out piece, allow one inch extension beyond damaged 
area. 


(3) Clean damaged area. 


( 4) Place fiberglass on piece of aluminum foil. 


(5) Pour fiberglass resin into clean container. 


(6) Mix appropriate amount of hardener with resin, 


according to manufacturer's instructions. 


(7) Apply resin mixture to both sides of fiberglass. 


(8) Lay fiberglass and aluminum foil over repair 
area, _gn outside. With plastic spre~de_E,y~e firil.lJ?~ 
sure to remove air bubbles. Allow resin to cure. 


(9) Remove aluminum foil from cured resin. 


(10) Use air file or hand file board for shaping cured 
fiberglass resin. 


(a) Use grade 24 paper for initial shaping. 


(b) For shaping and sanding contour in fiber- 
glass resin. use grade 180 paper. 


(11) Repeat above step on inside of top. 


(12) .Ylix Structural Adhesive, according to manufac- 
turer's instructions, apply liberally to repair area on 


inside and outside of top. 


(13) Use air file or hand file board for shaping hard- 
ened Structural Adhesive. 


(a) For initial shaping, use grade 24 paper. 


(b) For shaping and sanding contours in Struc- 


tural Adhesive, use grade 220 paper. 


(c) For finish sanding, use grade 320 paper. 


(14) If necessary, apply glazing putty over repair 


area, according to manufacturer's instructions. 
(15) Finish. sanding repair area with grade 360 paper. 


(16) Apply base coat and color coat (refer to Paint 
Repair Procedure). 


Broken Section Repair 


(1) Use grinder to remove paint, from both sides, 
and to outline damaged area. 


(al Use grade 24 disc for initial grinding. 


(bl Follow up with grade 50 disc to prevent 


coarse scratches from showing up in final finish. 


(2) Bevel edges of break on both sides, using rotary 


file as shown in figure 31-2. 


Fig. 3l-2 
Beveling Edges of Brokln Piece wltb Rotary Ala 


NOTE: Edges should be beveled on the inside and out- 


side of the enclosure to ensure sufficient surface area for 
bonding. 


(3) Clamp broken piece into place leaving 1/16-inch 


gap along break line. 


(4) Mix Structural Adhesive, according to manufac- 


turer's instructions, apply liberally to break as shown in 


figure 31-3. 
· 


(5) Use air file or hand file board for shaping of 


hardened Structural .-\.dhesive. 


laJ For initial shaping, use grade 24 paper. 


lb} For shaping and sanding contours in Struc- 


tural Adhesive, use grade 36 or 40 paper. 


(c) For finish sanding, use grade 80 paper. 


(6) Apply base coat and color coat (refer to Paint 


Repair Procedure). 


Fracture Repair 


11) Use grinder to remove paint, from both sides, 
and to outline damaged area. 


(2) Stop-drill crack(s) using 1/ 8-inch drill bit as 


shown in figure 31-4. 


(3) Bevel edges of crack(s) on both sitles, using 


rotary file. 
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Fig. 3l-3 Applying Structunl Adbulva ta Broken Placa and Enctoaura 


Rg. 3l-4 Stap-Drtlllng Cracis 


NOTE: Edges should be beveled on the inside and out- 


side of the enclosure to ensure sufficient surface area f or 


qood bonding. 


(4) Cut along length of crack(s) using hacksaw blade 


as shown in figure 31-5. 


NOTE: On crack(s) 6 inches or /,anger it is advisab/,e to 
countersink pop rivets along length ofcrackfs}as shown 


in figure 3L-6. 
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Fig. 3L-5 
Cutting to Rtilave Cnci 


Fig. 3L-6 
lnstalllng Pop Rivets In Cracx 


(5) Mix Structural Adhesive, according to manufac- 


turer's instructions, and apply liberally to crack(s) from 


inside and outside of enclo.sure as shown in figure 31-7. 


(6) Use air file or hand file board and sanding block 
for shaping of Structural Adhesive. 


(a) For initial shaping, use grade 24 paper. 
(b) For shaping and sanding contours in Struc- 
tural Adhesive, use grade 220 paper on sanding block. 


( c)_For finish sanding,_use grade.aao paJ2er~. . 


(7) Apply base coat and color coat (refer to Paint 
Repair Procedure). 


Fig. JL-7 
Applying Structural AdhaJva ta Fractund Am 


Paint Repair 


(1) Clean repair area. using wax and silicone re- 
mover such as DuPont Prep-Sol or Ditzler Acryli-Clean. 


(2) Featheredge affected area as described in the 
fallowing steps: 


(a) For rough featheredging, use grade 80 disc 
on random disc sander. 


(b) For final featheredging, use grade 180 disc 
on random disc sander or 220 grade paper on hand 
sanding block. 


(3) Mix base coat same as any acrylic enamel paint 
using enamel reducer or lacquer thinner. 


NOTE: One paint repai.r kit is sufficient to paint a 


comp/,ete top. Do not mix more paint than is necessary 


to cover the area bei,ng repaired. The S'fJTG.Y equipment 
bei,ng used must be clean. 


CAUTION: The solvents in this enamel wi,ll dissolve 


resUiual lacquers /,eft in the cup or S'fJTG.Y gun and may 


clog the gun or affect the finish surface. 


WARNING: Vapor harmful-may cause lung irrita- 


tion and allergic respiratory reaction. Use only with 
adequate fresh air ventilation. 


( 4) Spray test panel and adjust spray gun as 
necessary. 


(5) Apply base coat to affected area and allow to dry 
to touch. 


(6) Empty spray gun. 


NOTE: In most cases. it is not necessary to reduce the 
texture coat. However. if you cannot achieve the desired 


texture finish it may be necessary to reduce slightly. 


(7) Stir texture paint thoroughly. 


(8) Spray test panel and adjust spray gun to obtain 
desired texture finish. 


NOTE: Paint must be applied in the desired texture 


finish. This paint does not wrinkle or change texture 
durinq drying. In most cases, it is necessary to use a 
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'1m:s:;11re-feeri type :;prny gun to produce a coarse enough 


texture. 


(9) Spray affected area with texture color coat. 


starting in center and working to outside edges. 


(10) Empty spray gun and fill cup with reducer. 


(11) Spray reducer on edges of painted area to elimi- 
nate overspray and blend in repair. 


(12) Bake for 30 minutes at temperature not to ex- 
ceed 140°F or let air dry for 24 hours. 


(13) Clean spray equipment thoroughly. 
NOTE: Equipment must be cleaned immediately after 


use. 
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GENERAL 


A manually operated sun roof as shown in figure 31-8 


is available on CJ models equipped with the hardtop 
option. The sun roof can be opened and locked in place or 
removed entirely. To remove the sun.roof glass, pull the 
retaining rod and disconnect the latch handle assembly. 
Tilt the glass to an angle greater than 60 degrees, release 
bayonets from retainers, and remove glass. Safely stow 


the glass in storage compartment. 


CJ MODELS 


Sun Roof Glass 


The bayonets and handle assembly are retained by 
screws with circular water· seals, and retaining nuts 


with washers. 


Frame 


Removal 


(1) Remove glass assembly. 


(2) Remove frame screw cover. 


(3) Remove attaching screws from clamp ring. 


( 4) Remove clamp ring. 


(5) Push frame assembly outward and remove 
frame. 


Installation 


(1) Clean sun roof frame and roof panel contact 
surfaces using 3M General Purpose Adhesive Cleaeer 


and Wax Remover, or equivalent. 


Page - 


General 
3L-5 


Fig. 3L-8 
Sun Root Component-CJ Models wlth Hardtop 


(2) A.pply bead of 3M Clear Suoer Silicone Sealer. or 


equivalent. on surface of outer rooi ;Janel. 1/8-inch from 


edge of opening. 
(3) Install sun roof frame in roof panel. 


( 4) Position clamp ring over sun roof frame. 


(5) Install attaching screws. 
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( 6) Wipe excessive sealer from roof panel. 


(7) Install screw cover. 


(8) Install glass assembly. 


Glass Frame Weatherseal 


To remove the glass frame weatherseal use 3M Re· 


lease Agent, or equivalent. Apply one application and 
allow several minutes for penetration. Apply a second 


application and allow several minutes for the adhesive 
bond to soften. Use a wooden wand or fiber stick to pry 


the weatherseal from sun roof glass frame. Clean weath- 


erseal and adhesive residue from the frame channel 
with 3M General Purpose Adhesive Cleaner, or 


equivalent. 
To install the replacement weatherseal, first apply a 


thin bead of 3M Super Weatherseal Adhesive, or equiva- 


lent, to the glass frame locating channel. Using wooden 
wand or fiber stick, install weatherseal in sun roof glass 
frame. Apply a thin film of petroleum jelly on seal-to- 
glass contact surfaces. 


CHEROKEE-WAGONEER 


A manually operated sun roof (fig. 31-9) is available 


for Cherokee and Wagoneer models. The sun roof can be 


opened and locked in place or removed entirely. To re- 
move the sun roof glass, compress the latch arms at the 
frame bracket and disconnect the latch from the frame. 


Tilt the glass to an angle greater than 60 degrees, release 


the bayonets· from the retainers and remove the glass. 


Safely stow the glass-in the storage compartment. 
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Fig. 3l-9 
Sun Roof Cilmponents~herok11-W1goaw Modal& 


Glass Frame Weatherseal 


Removal 


(1) Remove glass assembly. 


(2) Apply 3M Release Agent, or equivalent, to 


weatherseal and allow several minutes for penetration. 


(3) Apply second application and allow several min- 


utes for adhesive bond to soften. 


( 4) Remove seal from frame. 


(5) Remove all residue from frame with 3M General 


Purpose Adhesive Remover, or equivalent. 


Installation 


(1) Apply thin bead of 3M Super Weatherstrip Ad- 


hesive, or equivalent, in channel. 


(2) Install weatherseal in channel. 


(3) Apply thin film of petroleum jelly to seal and - 


glass contact surfaces. 


( 4) Install glass assembly. 


Frame 


Removal 


(1) Remove frame cover (fig. 31-9). 


(2) Remove headliner as described in Chaptei3P'.-· 
· (3) Remove sun roof glass. 


( 4) Remove frame attaching screws and clamps. 


(5) Remove frame assembly. 


Installation 


(1) Clean sun roof frame and roof panel contact. 


surf aces using 3M General Purpose Adhesive Cleaner 


and Wax Remover;. or equivalent. 


(2) Apply bead.of 3M Clear.Super Silicone Sealer, or 


equivalent, on surf ace of outer roof panel. 1/8-inch from 


edge of opening. 


(3) Install sun roof frame in roof panel. 


CAUTION: Do not install retainers on roof panel in- 


dentations. Tighten attaching screws in a cn".ss-cross 


pattern. 


( 4) Install sun roof clamps and attaching screw. 


Tighten to 7 to 9 inch-pounds (0.79 to 1.02 N•m) torque. 


(5) Wipe excessive sealer from roof panel. 


(6) Install sun roof glass. 


NOTE: Check sun roof for waterleaks. 


(7) Install headliner ag described in Chapter 3P. 


(8) Install frame cover. 
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A power sun roof is available on W agoneer Limited 
models (fig. 31-10). The sun roof features a sliding glass 


panel operated by an electric motor and a manually 
operated sun screen. A nylon knit, one-piece headliner 
with bonded foam backing and a padded vinyl roof are 


standard with the optional sun roof. 
The electric motor that operates the sliding glass 
panel is activated by a two-position switch mounted in 
the windshield header. The electric motor itself is 


mounted in the forward portion of: the sun roof housing 
assembly. Electrical feed to the motor is through the 
AIC terminal of the fuse panel. Circuit protection is 
provided by the A/C terminal. fuse and by a 20 amp, in-- 


line fuse in a harness wire located just below the left-A- 
pillar. 
An additional f ea tu re of the sun roof is the ability to 


close the sliding. glass panel manually if an electrical 
power failure should occur: A cranking tool is provided 


with the sun roof for this purpose. 
A rubber drain hose is used at ea~h : corner of the sun 


roof housing. These hoses remove any water that may 
bypass the weatherstrip seal surrounding the roof. open- 


ing. The forward hoses are routed downward through: 


the A-pillars. The rearward hoses are routed downward 


through the D-pillars. 
· 


HALO ASSEMBLY 
Removal 


(1) Open glass panel partially and remove halo as- 


sembly attaching screws (fig. 31-11). 


(2) Grasp center of halo assembly 'and pull assem- 


bly downward to disengage front tabs from track. 


(3) Close glass panel fully, slide halo assembly for- 


ward. and remove assembly from vehicle (fig. 31-12). 


Installation 


(1) Close glass panel and position. rear portion of 
halo assembly on glass panel. 
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(2) Open glass panel partially. 
(3) Install halo assembly attaching screws. 


GLASS PANEL 


Removal 


(1) Remove halo assembly. Refer to Halo Assembly 
Removal. 


(2) Close glass panel and remove outboard screws 


from front guide shoe assemblies (fig. 31-13). Then 


loosen inboard screws and rotate guide shoes . to dis- 
engage slide portion from track 
(3) Release rear slide tension springs by rotating 
them to inboard position. 


( 4) Remove screws attaching rear guide shoes and 
retainers to tabs in glass panel and remove retainers. 


(5) Working from outside of vehicle, raise front of 
glass panel and slide panel forward and out of vehicle. 


Installation 


(1) Position glass panel in vehicle. 


(2) Install rear guide shoes and retainer brackets on 
glass panel and install guide shoe and retainer bracket 
attaching screws. 
(3) Install rear slide tension springs (fig. 31-13). 


NOTE: Be sure the spring is pos'itioned under the 


spring wck roller. 


(4) Engage slide portion of front guide shoe assem- 


blies in track and install guide shoe attaching screws. 


(5) Install halo assembly. Refer to Halo . .\.ssembly 
Installation. 


SUNSCREEN 


Removal 


(1) Remove haio assembly and glass panel. Refer to 
Halo Assembly Removal and Glass Panel Removal 
procedures. 


(2) Open sunscreen fully. 
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(3) Working from outside uf vehicle, push sunscreen 


upward at center of screen and slide screen forward and 


upward to remove it (fig. 31-14). 


== 
/ 
~,,:: 


Fig. 3L-l 1 Removing/Installing Halo Assembly AH1cilnQ Screws 
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Fig. 3L-l2 
Removing/lnstalllng Halo Assembly 


Installation 


( 1) Working from outside of vehicle, curve sun- 


screen upward at center of screen and slide screen rear- 


ward and downward into sun roof opening (fig. 31-14). 


(2) Install glass panel and halo assembly. Refer to 
Glass Panel Installation and Halo Assembly Installation 


procedure. 
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CABLE AND SIDE TRACK 


Removal 


(1) Remove halo assembly, glass panel and sun- 
screen. Refer to removal procedures. 
(2) Remove screws that attach cable front cover and 
remove cover (fig. 31-10). 


(3) Remove drive gear plate. 
(4) Remove side track cover screws and remove side 


track cover. 


CURVE SUNSCREEN 
UPWARD AT CENTER 
TO EASE REMOVAL 
OR INSTALLATION 


Ag. 3L-l4 
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(5) Disengage cable from front track and motor 


gear and remove cable by pulling it upward and 


outward. 


NOTE: It may be necessary to reposition the front 


cable guide before the cable can be removed from the 
track. 


(6) Lift side track upward and remove side track. 


Installation 


(1) Position side track in sun roof housing. Be sure 


track retainer is seated in hole at rear of housing (fig. 


3L-10). 
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(2) Slide cable assembly into side track and install 


cover on side track. 


(3) Pull cable until rear guide shoe contacts side 


track cover. 


NOTE: If both cables have been disengaged from the 
motor gear, be sure both rear guide shoes are in contact 
with the side track covers before proceeding. 


( 4) Position cables in front track and engage cables 
with teeth of drive gear. 


(5) Install drive gear plate. 


CAUTION: Do not operate the motor at this time as 


the cables could be damaged. 


(6) Install cable front cover. 


(7) Install sunscreen, glass panel and halo assem- 


bly. Refer to installation procedures outlined in this 


section. 


POWER SUN ROOF HOUSING 
Removal 


(1) Remove halo assembly, glass panel and sun- 


screen. Refer to removal procedures outlined in this 


section. 


(2) Remove headlining. Ref er to Headlining 
Removal. 


(3) Disconnect ground wire at right A-pillar and 
move wire away from housing assembly. 


( 4) Disconnect sun roof switch from motor harness. 


(5) Disconnect drain tubes from sun roof housing 


(fig. 31-10). 


(6) Remove housing attaching nuts. 


(7) Remove shims, if equipped. 


(8) Support housing and remove housing attaching 


hardware from brackets. 


(9) Lower housing assembly away from reinforce- 
ment ring and remove housing from vehicle. 


Installation 


(1) Position housing assembly in vehicle. 


(2) Raise and support housing on reinforcement 


ring. 


(3) Install shims, if equipped, and tighten housing 


attaching hardware. 


( 4) Connect drain tubes to housing assembly (fig. 


31-10). 


(5) Connect sun rooi switch to motor harness. 


(6) Position ground wire on housing assembly and 


connect wire to right A-pillar. 
(7) Install headlining. Ref er to Headlining 
Installation. 


(8) Install sunscreen, glass panel and halo assem- 
bly. Refer to Installation Procedures outlined in this 


section. 


VINYL ROOF 


Removal 


(1) Remove moulding clips and remove mouldings 
around vinyl roof. 


(2) Remove all sealing material around openings to 


expose vinyl top edges. 
(3) Mask cowl top, sides and rear of vehicle, and 
windows with paper. Insert paper in windows, then close 
windows to hold paper in place. 


( 4) Remove luggage rack. 
(5) Loosen vinyl material at front pillars and along 
windshield header. 


NOTE: If may be easier to remove the vinyl material 
and padding simultaneously. 


(6) Remove material and sealer from drip rail. Pry 
sealer loose using screwdriver or other suitable tool if 
necessary. 


(7) If vinyl material and padding is difficult to re- 
move, soak adhesive next to fabric using rag dampened 
with 3M General Purpose Adhesive Cleaner or 
equivalent. 


NOTE: It is not necessary to remove the old 11inyl top 
adhesive. However, it is important that the roof surface 


be smooth and free of irregul.arities to prevent high- 


lighting after a new cover is installed. 


(8) Remove vinyl material from foam padding using 
3M General Purpose Adhesive Cleaner, or equivalent. 


WARNING: Always use rubber gloves when worlcing 


with solvents and be sure the work area is 
wellventil.ated. 


Installation 


(1) Remove all dust and foreign material from roof 
panel. 
(2) Position padding on roof panel and cut away 
foam padding at sun roof opening and luggage rack 
attaching screw holes. 


(3) Remove paper backing from foam padding to 
expose padding adhesive and bond padding to roof panel. 


Use roller or soft cloth to ensure positive bond. 


NOTE: Be sure the foam padding is smooth and free 
from any irregu/.arities to prevent highlighting after a 


new cover is ins tailed. 


(4) Mark centerline of roof panel above windshield 


and rear window openings. 


(5) Align center of vinyl cover with centeriine mark 
above windshield and rear window. 


(6) Secure cover to pinch weld flange at centerline 
locations with tape. 
(7) Check cover for alignment at both sides and at 
roof extension panels. 


(8) Fold cover in half at centerline. 
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(9) Apply smooth, even coat of 3M Vinyl Trim Ad- 


hesive or equivalent to 15-inch wide strip of one side of 


foam padding and to vinyl cover. Start at center when 
applying adhesive and work from front to rear. 


NOTE: Allow the adhesive applied to the mnyl mate- 
rial and foam padding to dry until it i.s tacky to the 


touch. 


(10) Bond cover to foam padding using a roller or soft 
cloth to ensure positive bond and to eliminate air pock- 
ets. Bond cover by starting at centerline and working 
toward side. 


NOTE: To remove wrinkles caused by folding, keep the 


cover fabric taut while ins tailing it. 


(11) Apply adhesive to remainder of cover and foam 
padding and in drip moulding at side of cover being 
installed. Allow adhesive to dry until tacky. 


(12) Apply smooth, even coat of adhesive to 15-inch 


wide strip of foam padding and to vinyl cover on oppo- 
site side of vehicle. Start at center and work from front 
to rear when applying adhesive. Allow adhesive to dry 
until tacky. 


NOTE: When applying the cover to the foam padding, 
always work from the center to the outside to eliminate 
air pockets to ensure positive bonding. 


(13) Brush adhesive onto cover; ledge of windshield, 


and rear window opening. Allow adhesive to dry until 
tacky before bonding .. 


(14) Work vinyl cover-into crease line areas around 
roof using smooth fiber stick. 


(15) Trim excess cover material from around drip 
rails, windshield and rear window. 


(16) Trim vinyl material around sun roof opening 
and luggage rack attaching screw holes. 


(17) Brush adhesive onto cover and ledge of sun roof 
opening. Allow adhesive to dry until tacky before 
bonding. 


(18) Position and work vinyl cover into sun roof 
opening using smooth fiber stick. 


(19) Install luggage rack. 


(20) Apply bead of 3M Super Silicone Sealer (black 
preferred) or equivalent along top of windshield rubber 


weather strip and vinyl cover. 


NOTE: It may be necessary to apply sealer to the drip 
rai/,s a/,so. 


(21) Remove excess sealer using 3M General Purpose 
Adhesive Cleaner or equivalent and remove all masking 


tape and paper. 


(22) Install mouldings and clips. 


HEADLINING 


Removal 


(1) Remove sun visors, escutcheons and center 
support. 


12l Remove windshield moulding and end caps. 


( 3) Remove sun roof switch and disconnect switch 
wires. 


( 4) Remove sun roof opening trim welt and remove 
motor cap. 


(5) Spray 3M Release . .\.gent or equivalent. across 
headlining at windshield and around sunroof opening. 
Allow several minutes for release agent penetration. 


CAUTION: When removing the headlining, use care to 


avoid separating the foam backing from the f abric. If 
the fabric begins to separate frorn the backing, make a 
second application of the release agent. 


(6) Remove headlining from roof panel and sun roof 
opening. 


(7) Remove headlining from side retainers. 


(8) Remove lens from dome lamp. Remove screws 
attaching lamp to sun roof housing and remove lamp. 


(9) Remove coat hooks. 


(lOl Remove lens from cargo lamp, then remove 


screws attaching cargo lamp to roof bow and remove 


lamp and switch. 


(11) Remove tailgate opening moulding and end 
caps. 


(12) Spray 3M Release . .\.gent, or equivalent, across 
headlining at tailgate opening moulding. Allow several 


minutes for release agent penetration. 


CAUTION: When removing the headlining, use care to 
avoid separating the foam backing from the fabric. If 


the fabric begins to separate from the backing, make a 
second application of release agent. 


(13) Remove headlining from tailgate opening. 


(14) Remove headlining from side retainers and slide 
headliner rearward and out of headlining brackets. 


(15) Remove headlining from vehicle through tail- 
gate opening. 


Installation 


(1) Install headlining in vehicle through tailgate 
opening. Insert headlining in headlining brackets and 


slide headlining forward. 


(2) Spray 3M General Trim . .\.dhesive, or equivalent, 
across at roof panel at tailgate opening. 


(3) Attach headlining to rooi panel at tailgate open- 


ing and install tailgate opening moulding and end caps. 
(4) Pull headlining forward. Install headlining up to 
coat hook locations along both sides using Installer Tool 


J-2772-C. 


(5) Connect and install cargo lamp and lens. 


(6) Connect and install cargo lamp switch. 


(7) Spray 3M General Trim . .\.dhesive, or equivalent, 
on sun roof opening flange. 


(8) Install coat hooks. 


(9) Pull headlining forward and attach it to sun roof 
opening flange. 


(10) Install sun roof opening trim welt. 


(11) Connect and install dome lamp and lens. 
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1.121 Place strip of masking tape across top of wind- 
:;hield at roof panel. 


( 13) Spray 3M General Trim Adhesive, or equivalent, 


on roof panel along top of windshield. 


\ U l Using sun visor holes as guides, pull headlining 


forward and attach it along windshield. 


(15) Install headlining along both sides using In- 


staller Tool J-2772-C. 


(16) Connect and install sun roof switch. 


(17) Install windshield moulding and end caps, and 
motor cap. 


(18) Install sun visors, escutcheons and center 


:rnpport. 


(19) Remove masking tape. 


POWER SUN ROOF SWITCH REMOVAUINSTALLATION 


(1) Pull switch downward and disconnect switch 


wires (fig. 31-10). 


(2) Connect switch wires and install switch in 
switch opening. 


POWER SUN ROOF MOTOR 


Removal 


(1) Open sun roof glass panel; then disconnect bat- 


tery negative cable. 


(2) Remove sun visors, escutcheons, center support, 
and windshield moulding and end caps. 
(3) Remove sun roof switch and motor cap. 


( 4) Spray 3M Release Agent; or equivalent, across 
headlining at windshield. Allow several minutes for re- 


lease agent penetration. 


CAUTION: When removing the headlining, use care to 


1l'void separating the foam backing from the fabric. If 


the f abric begins to separate from the backing, make a 


8econd application of the release agent. 


(5) Pull front edge of headlining downward. 


(6) Remove motor- mounting· screws and remove 
motor. 


Installation 


(1) Position motor in housing and install motor 
mounting screws. 


(2) Place strip of masking tape across top of wind- 


shield at roof panel. 


(3) Spray 3M General Trim Adhesive, or equivalent, 


on roof panel along top oi windshield. 


( 4) Puil headlining forward and attach it along 


windshield. Use sun visor holes as guides when attach- 


ing headlining. 


(5) Connect wires co sun roof switch and install 


switch and motor cap. 


(6) Install sun visors, escutcheons, windshield trim 
moulding and end caps, and center support. 


(7) Connect battery negative cable. and check sun 
roof operation. 


NOTE: If the motor slips and does not open and close 


the glass panel, the motor clutch located in the gear 
portion of the motor may have to be adjusted. Refer to 


Motor Clutch Adjustment. 


MOTOR CLUTCH ADJUSTMENT 


(1) Remove motor cap to gain access to adjusting 
screw. Cap is located in headlining just above, and at 
center of windshield. 


(2) Loosen clutch .plate adjusting screw jamnut us- 
ing deep socket. 


(3) Tighten adjusting screw to 50 inch-pounds (5.6 
N•m) torque. 


(4) Tighten jamnut and install motor cap. 


GLASS PANEL PARALLEL ALIGNMENT 


CAUTION: Do not operate the electric motor while the 
glass panel or cables are removed from the track as 
cable damage cou/,d occur. 


(1) Open glass panel approximately 1/ 4 to 1/ 2 inch. 


(2) Determine how much forward edge of glass 
panel is out of parallel with foreward edge of opening in 
roof panel and note variation. 


(3) Open panel approximately 8 inches to gain ac- 
cess to cable and drive gear mechanism. 


( 4) Remove cable front cover and drive gear plate. 


(5) Remove one cable from track. 


(6) Move one side of glass panel slightly fore or aft 
as required to obtain parallel alignment with forward 
edge of roof panel opening · (fig~ 31-15). 


(7) Install cable in front track and insert cable in 
drive gear teeth. 


(8) Install drive gear plate and cable front cover. 


(9) Position glass panel approximately 1/ 4 inch 
from fully closed position. 


(10) Check parallel alignment. Repeat steps (2) 
through (9) to obtain proper alignment if necessary. 


GLASS PANEL HEIGHT ADJUSTMENT 


Adjusting Front of Panel 


(1) Remove halo assembly. Refer to Halo Assembly 
Removal. 


(2) Loosen front guide shoe attaching .5crews (fig. 
31-16). 
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Fig. 3L-15 
Glass Panel Parallel Allgnment 


(3) Tum knurled nut on each front guide shoe clock- 


wise to lower glass panel or counterclockwise to raise 


panel and obtain desired height adjustment (fig. 3L-16). 


(4) Tighten front guide shoe attaching screws to 20 


inch-pounds (2.3 Nm) torque after adjusting panel 
height. 
CAUTION: Do not adjust the glass panel too high as it 
could be damaged when the panel is opened or c/,osed. 


( 5) Check glass panel alignment and operation in 
open and closed positions. Repeat steps (2) through (4) to 
obtain proper height if necessary. 


(6) Install halo assembly. Refer to Halo Assembly 
Installation. 


FRONT GUIDE SHOE 
ATTACHING SCREWS 
Fig. 3L-16 
Glass Panel Front Height Adjustment 
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Adjusting Rear at Panel 


( 1} Remove halo assembly. Ref er to Halo Assembiy 
Removal. 


12) Release rear slide cension spring and rotate 
spring to inboard position (fig. 3L-13). 


( 3) Loosen rear slide adjuster nut (fig. 3L-17) and 
raise or lower panel as required to obtain desired 


adjustment. 


( 4) Tighten rear slide adjuster nut to 30 inch- 


pounds (3.3 Nm) torque after completing adjustment. 


(5) Install halo assembly. Refer to Halo Assembly 


Installation. 


REAR GUIDE 


Fig. JL-17 
Glass Panel Rear Height Adjustment 


MANUAL OPEHATION OF GLASS PANEL 


If an electrical malfunction should ever occur, the 


glass panel can be opened or closed manuaily as follows: 


\ 1) Remove small round motor cap iocated in center 
of windshield header near front edge of sun roof open- 


ing. Cap removal will provide access to motor 


driveshaft. 
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(2) Remove screw in driveshaft using flat bladed 
screwdriver or cranking tool blade end (located in 


gloveboxl. · 


(3) Rotate motor driveshaft using cranking tool. Ro- 


tate drives haft clockwise to close glass panel, or counter- 


clockwise to open panel. 


(4) Install screw in driveshait and install access 
plug in windshield header after opening/closing glass 
panel. 


VINYL TOP REPAIR 


Bulges or Blisters 


Bulges or blisters in the vinyl top indicate poor bond- 


ing or trapped air. They can be eliminated by piercing 


the bulge or blister to expel the air. Heat the area for 10 


to 15 seconds with Heat Gun J-25070, held 10 to 15 


inches from the material. 
Immediately press and hold vinyl material firmly 
against foam padding and metal with a felt pad or roller 


until \·inyl cover cools. Do not rub \·inyl. Rubbing will 
result in a polished area. 


Wrinkles 


.Ylinor wrinkles in the vinyl top material may be re- 
moved with the application of moist heat as follows: 


( 1) Wash vinyl top surface thoroughly using AMC 


Vinyl Cleaner, or equivalent. 


(2) Set heat control or household-type flat iron to 


warm. 


(3) Dampen a clean cloth with clean water and ap- 
ply it over wrinkled area. 


(4) With iron at proper operating temperature, 


move iron continuously over dampened cloth until 
wrinkle is removed. 
Maintain pressure on vinyl top material until mate- 
rial cools. 


CAUTION: Apply pressure to the vinyl top material - 


only. Do not rub the vinyl top repair area as this could 


impair the finish of the vinyl. 


LUGGAGE RACK 


GENERAL 
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The luggage rack (fig. 31-18) consists of side rails, 
adjustable end rails, end and center supports, and roof 
mounted slats. A spanner wrench, located in the vehicle 
glove box, facilitates securing the adjustable end rails. 
Th.e ends and center supports are attached to the roof 


top with rubber-coated well nuts and machine screws. 
The roof slats are attached with sheet metal screws. 
Luggage rack components can be replaced without 


removing the entire assembly from vehicle. 


SUPPORT 


Removal 


( 1) Remove screw(s) attaching support to side rail. 


(2) Remove attaching screws from support. 


NOTE: Do not apply extreme pressure to support at- 


ta.chinq screws during removal or installation as this 
may cause the well nuts to drop between the roof panel 
and headliner. 


(3) Remove support and gasket from roof. 


Installation 


(1) Position support on side rail. 
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(2) Position support and gasket on roof. 
(3) Coat screw threads with 3M Drip-Chek Sealer or 
equivalenr, and install screws. Tighten screws to 28 


inch-pounds (3 N•m) torque. 


( 4) Install screw(s) attaching support to side rail. 


ADJUSTABLE END RAIL 


Removal 


(1) Remove screws attaching end supports to side 


rails. 


(2) Remove attaching screws from end supports. 


NOTE: Do not apply extreme pressure to support at- 


taching screws during removal or installation as this 


may cause the well nuts to drop between the roof panel 
and headliner. 


(3) Loosen adjustable end rail locknuts and remove 


adjustable end rail from side rails. 


Installation 


(1) Position adjustable end rail in side raiis. 
(2) Position end supports on side rails. 
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(3) Position end supports and gaskets on roof. 


( 4) Coat screw threads with 3M Drip-Chek Sealer or 


equivalent, and install screws. Tighten screws to 28 
inch-pounds (3 N•m) torque. 


(5) Install screws attaching end supports to side 
rails. 
- 


(6) Tighten adjustable end rail locknuts. 


SIDE RAIL 


Removal 


(1) Remove screws attaching side rail to supports. 


(2) Remove screws attaching end support to roof. 


NOTE: Do not apply extreme pressure to support at- 
taching screws during removal or installation as this 
may cause the well nuts to drop between the roof panel 


and headliner. 


(3) Remove end support and side rail. 


Installation 


(1) Position side rail on supports. 


(2) Position end support and gasket on roof. 


(3) Coat screw threads with 3M Drip-Chek Sealer or 


equivalent, and install screws. Tighten screws to 28 
inch-pounds (3 N•m) torque. 


( 4) Install screws attaching side rail to supports. 


ROOF SLAT 


Removal 


( 1) Remove screws attaching roof slat to roof. 


( 2) Remove roof slat. 


Installation 


CAUTION: Excerise care not to damage painted or 


ui.nyl sw1aces. 


NOTE: S-uT]ace must be clean and dry for roof slat to 


adhere. 


(1) Position roof slat on rooi panel. 


(2) Install screws attaching roof slat to roof. 
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FRONT SEATS 


GENERAL 


Cherokee-Wagoneer-Trucl< Bench Seats 
Cherokee-Wagoneer-Truck Bucl<at Seats 
CJ Bucl<et Seats 
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Bucket seats are standard on 2-door Cherokee and CJ 
models (fig. 3M-1) and optional on the Wagoneer, -!-door 
Cherokee, and Truck models. The passenger side bucket 
seat, except CJ, is adjustable fore and aft. On Cherokee 
2-door and Truck models, the passenger side bucket seat 
has a forward tilting seat back for access to rear seat or 


tool storage area. A folding support for passenger side 


bucket seat on CJ models allows the whole seat to move 


forward for easier entry to the rear area. 
On all Truck models, the bench seat back swings for- 
ward for access to the seat back storage area. The seat 


back locks automatically in the fully upright position to 
prevent it from tilting forward in the event of sudden 


stops. To release the seat back lock, pull up on the seat 
back release. 
The fore-and-aft seat adjuster mechanism for Chero- 
kee-Wagoneer-Truck models and left front CJ seats has 
a turnbuckle to allow for slight dimensional variances 


during production assembly of seats and seat support 


components. The turnbuckle permits the seat sliding 
and latching components to be adjusted for trouble-free 


operation. Adjustment of the turnbuckle is covered in 
this chapter. 
All seat belts utilize quick-release buckle latches. 


Cherokee and Wagoneer models are equipped with three 


CJ Floor Console 
General 
Saal Belts 
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sets of rear seat belts; the two outboard seat belt retrac- 


tors are anchored on the wheelhousings. 


CJ BUCKET SEATS 


The seats are removed by unfastening the supports 
and braces from the floorpan. 
The left front seat frame attaches to the seat slides 
and the seat slides, in. turn, attach to braces or supports 


which are fastened to the floorpan. The seat may be 


locked in the full forward position, or every half inch 


toward the full rear position, for a distance of approx- 


imately 2-112 inches on CJ-.j models and five inches on 


other models. 


Removal 


(1) Remove screws (fig. 3M-ll attaching supports 


and braces to floorpan. 


(2) Remove seat assembly from vehicie. 


Installation 


(1) Position seat assembly in vehicle. 


(2) Install screws attaching supports and braces to 
floorpan. Tighten screws to 15 foot-pounds (20 N•m) 
torque. 
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Fig. 3M-1 
Buciet Seats-CJ Models 
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CHEROKEE-WAGONEER-TRUCK BUCKET SEATS 


The seats are removed by unfastening the supports 
and/ or braces from the floorpan. 


The iront seat frame attaches to the seat slides and 


the seat slides, in turn, attach to braces or supports 
which are fastened to the floorpan. The seat may be 


Jocked in the full forward position, or every half inch 
toward the full rear position, for a distance of approx- 


imately five inches. 


Removal 


(1) Remove screws attaching supports to floorpan. 


(2) Remove seat assembly from vehicle. 


Installation 


(1) Position seat assembly in vehicle. 


(2) Install screws attaching supports to floorpan. 


Tighten screws to 20 foot-pounds (27 N•m) torque. 


Forward Tiiting Seat Back Replacement-Cherokee and 
Truck Models 


(1) If equipped with center armrest, remove bucket 


seat from vehicle. 


(2) Remove screw attaching side wing panel-to- 
hockey stick using Torx Bit Tool J-25359-C. 


(3) Remove screws attaching hockey sticks to bot- 


tom frame using Torx Bit Tool J-25359-C. 


( 4) Remove seat back. 


(5) Position seat back on bottom frame and install 
screws attaching hockey sticks to bottom frame using 
Torx Bit Tool J-25359-C. 


(6) Position side wing panel on outboard hockey 
stick and install attaching screw using Torx Bit Tool J- 
25359-C. 


(7) Install bucket seat in vehicle, if removed. 


Tilt lock Pawl Assembly 


Removal 


(1) Remove forward tilting seat back. 


(2) Remove screw attaching release handle-to-latch- 


ing rod using Ton: Bit Tool J-25359-C and remove 
handle. 


(3) Remove screws attaching plastic bumpers using 
Torx Bit Tool J-25359-C and remove bumpers. 


(4) Unzip upholstery and pull back. 


(5) Remove spring retainers attaching latching rod 


(fig. 3M-2). 


(6) Remove rod, pawl, and spring from seat. 


Installation 


(1) Position pawl and spring in seat and install 
latching rod. 


(2) Install spring retainers attaching-latching rod to 
seat. 
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Fig. JM-2 Tiii Lock Pawl Assembly 


(3) Pull upholstery over pad, zip up and tuck end of 
zipper under upholstery. 
(4) Position plastic bumpers on seat and install at- 


taching screws using Torx Bit Tool J-25359-C. 


(5) Position release handle on latching rod and in- 


stall attaching screw using Torx Bit Tool J-25359-C. 


(6) Install forward tilting seat back. 


CHEROKEE-WAGONEER-TRUCK BENCH SEATS 


The seats are removed by unfastening the supports 
and/or braces from the floorpan. 


The front seat frame attaches to the seat slides and 


the seat slides, in turn, attach to supports which are 
fastened to the floorpan. The seat may be locked in the 
full forward position, or every half inch toward the full 
rear position, for a distance of approximately five 
inches. 
On bench seats and bucket seats, a latch. wire connects 
the right and left spring-loaded locking levers, facil- 


itating the simultaneous unlocking or locking of both 


seat adjusting slides. 


Removal 


(1) Remove screws attaching supports to floorpan. 


(2) Remove seat assembly from vehicle. 


Installation 


(1) Position seat assembly in vehicle. 


(2) Install screws attaching supports to floorpan. 
Tighten screws to 20 foot-pounds (27 ~·m l torque. 


Adjustment 


(1) Locate turnbuckle under bench seat (fig. 3M-3). 
Loosen turnbuckle wingnut. 


3M-4 
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TURNBUCKLE 
ANO WINGNUT 
~ 


LEFT LATCH 
LEVER 


Fig. 3M-3 
Front Seat Adjustment 


(2) Tighten turnbuckle until slack is removed from 
wire. 


(3) Back off turnbuckle three turns. 


(4) Secure wingnut up against turnbuckle. 


(5) Check for- proper seat adjustment operation. If 


right side of seat will not release, increase tension by 


tightening turnbuckle. If right side of seat will not lock 
in place, decrease tension by loosening turnbuckle. 


CJ FLOOR CONSOLE 


The beverage container· type floor console (fig. 3M-4), 


available only with bucket seat equipped models, is fab- 
ricated from molded plastic material. The floor console 


cover is provided with a tock and two depressions de- 
signed to hold beverage containers. The bottom of the 
floor console is equipped with a hole, in the rear, allow- 


ing ice water to drain onto the ground. 
The oval head key is utilized to lock and unlock the 
cover. 


Removal 


(1) Open console cover. 


(2) Remove screws attaching console to floorpan. 
(3) Remove console assembly from vehicle. 


Installation 


(l l Position console assembly in vehicle. 


(2) . .\.lign drain hole with hole in floorpan and in- 


stall attaching screws. 


(3) Close and latch console cover. 


Console Cover Saal 
._ . __ ,.. _.... 
,- . 


The console cover seal is attached to the console. The 
foam seal may be replaced after opening the cover. 


Console Cover Lock 


Lock Cylinder Removal 


(1) Open console cover. 


(2) Remove screw attaching retainer to lock. Re- 
move retainer from lock. 


(3) Remove lock, cylinder and key as unit from 


cover. 
(4) Manually set latch to simulate closed cover posi- 
tion, turn key and cylinder counterclockwise and lift out 


of lock. 


I 
CABLE 


CONSOLE 


LOCK 


\CYLINDER 


-~I 
"'-dQ~ 


COVER 
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Fig. 3M-4 
Floor Console Components 


Lock Cylinder lnstallatlon 


(1) Manually set latch to simulate closed cover 
position. 


(2) Insert key and cylinder into lock and turn clock· 


wise. Release latch and remove key. 


(3) Position assembled lock in cover and install re- 


tainer and attaching screw. 


SEAT BELTS 


Removal 


(1) Remove seat belt anchor bolt with Ton: Bit Tool 
J-25359-C. 


(2) Remove seat belt. 


(3) Remove shoulder belt guide cover from guide, if 
equipped. 


(4) Remove guide bolt with Torx Bit Tool J-25359-C. 


(5) Obtain access to seat belt retractors by remov- 


ing trim covers. 


(6) Remove seat belt retractors anchor bolts with 
Torx Bit Tool J-25359-C. 


(7) Remove seat belt retractor . 


(8) Inspect seat beit material for evidence of wear, 
cuts, or fraying. Replace as required. 


Installation 


(1) Install seat belt and seat belt retractor anchor 
bolts. Tighten to 25 to ;35 foot-pounds (34 to 47 N•m) 
torque. 
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(2 ) Position shoulder belt guide on B-pillar and in- 


stall bolt with Torx Bit Tool J-25359-C. 


(3) Ins tail shoulder belt guide cover. 


(4) Install seat belt retractor trim cover. 


REAR SEATS 
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CJ SEATS 


The rear seat assembly (fig. 3M-5) is mounted by bolts 


to supports which, in turn, are secured to the floorpan of 


the vehicle by bolts. 


SUPPORT 
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Fig. 3M-5 
Rear Seat Assembly--t.J Models 


All seats are of spring design and utilize padding and 
foam rubber in their construction. 


Removal 


(1) Remove bolts attaching rear seat assembly to 


floorpan. 


12) Remove rear seat assembly from vehicle. 


Installation 


(1) Position rear seat assembly in vehicle. 


(2) Install bolts attaching rear seat assembly to 
floorpan. 


CHEHOKEE-WAGONEEB SEATS 
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The full width rear seat is attached to the floorpan by 


two hinges to allow the seat to be folded forward OF 


removed to provide an enlarged rear cargo area (fig. 


3M-6). 


Ag. 3M-6 
RBBr Cargo Area with Rau S11t Removed 


A latch on each side of the rear seat back engages a 
striker bolted into cage nuts on the rear wheelhouse 
panels. The cage nuts allow movement for striker 
adjustment. 


To tilt the seat back forward, release the latch on the 


right side by raising the latch lever (fig. 3M-7) and 


simultaneously pulling the seat back forward. 


A rear seat holding strap, attached to the right door 
pillar. prevents the seat from falling backward when the 
seat is in the foided position. An eye on the strap is 


engaged with the chrome plated stud to prevent the seat 


from falling backward. The strap should always be con- 


nected to the stud whenever the seat is in the folded 


position. 
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Fig. 3M-7 
Rear Folding S11t-latchad Position 


Removal 


(1) Release latch at lower right side of seat back. 
Raise complete seat assembly forward (fig. 3M-8). 


(2) Lift complete seat assembly from two floor 
mounting hinges. 


(3) Remove seat assembly from vehicle. 


Installation 


(1) Install seat assembly onto hinges. 


(2) Position seat back in proper location. 


(3) Secure seat back latch. 


Adjustment 


(1) Tilt seat back forward and loosen striker bolt to 
allow forced movement of striker. 
(2) Raise seat back to upright position and tap stri- 
ker into position for maximum latch/striker 
engagement. 


(3) Unlatch seat back carefully so as not to change 


striker position and tighten striker securely. 


(4) Check striker/ latch operation. 


Ag. 3M-8 
Rear S11t Assembly 


SEAT BELTS 


Removal 


(1) Remove seat belt anchor bolt with Torx Bit Tool 
J-25359-C. 


(2) Remove seat belt. 


(3) Obtain access to seat belt retractors by remov- 
ing rear seat striker (fig. 3M-7) using Torx Bit Tool J- 
25359-C. 


( 4) Remove seat belt retractor. 


(5) Inspect seat belt material for evidence of wear, 
cuts, or fraying. Replace as required. 


Installation 


(1) Install seat belt anchor bolt. Tighten to 25 to 35 
foot-pounds (34 to 47 N•m) torque. 


(2) Position seat belt retractor on wheelhouse and 
install rear seat striker using Torx Bit Tool J-25359-C. 


(3) Check striker/ latch operation. 


POWER SEATS 
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GENERAL 
The power seats can !)e'adjusted in sbc'iiif!ererif diree~ , .. - 


tions up, down, forward, back, tilt forward, or tilt 


rearward. 
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Motor. 3M-8 
Seat Assembly 
3M-8 
Servicing Pruceduras 
3M-7 


The control switch is located on the lower outboard 
side of the seat. The front lever on the switch (fig. 3M-9) 
raises or lowers (tilts) the front of the seat, the center 
lever raises or lowers the complete seat by moving the 


switch up or down. It aiso moves it forward or rearward 
by moving the switch forward or rearward. The rear 


lever raises or lowers (tilts! the back of the seat. 
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Fig. 3M-9 
Power Seat Controls 


A three armature permanent magnet reversible mo- 


tor is coupled through cables to the rack and pinion 
assemblies located in the seat tracks, providing the vari- 
ous seat movements. 
The electrical circuit is protected by a 30 amp circuit 
breaker located on the fuse panel on the inside of the 
cowl panel to the left of the steering column. 


SERVICING PROCEDURES 


Test 


Before any testing is attempted, the battery should be 
fully charged and all connections and terminals cleaned 
and tightened to insure proper continuity and grounds. 
With the dome light on, apply the switch in the direc- 


tion of failure. If the dome light dims, the seat may be 


jamming. Check for binding. If the dome light does not 


dim. then proceed with the following electrical tests. 
( 1) Disconnect wiring harness at connector under 


seat. Connect 12 volt test lamp between red and black 
wire in female connector on harness. If test lamp lights, 
harness to seat is good. If test lamp does not light, check 
as follows: 


(a) Current at fuse panel circuit breaker. 


(b) Continuity in red wire between fuse panel 


and harness connector under seat. 


(c) Continuity in black wire and proper con- 
nection to ground. 


!2) Remove test lamp and connect harness. 


( 3) Remove switch from seat harness. 


(4) To check rear motor, connect covered jumper 


wire between red terminal in center section (fig. 3M-10) 
and either light blue or orange connection in front sec- 
tion. Connect second covered jumper wire between black 
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terminal in center section and oµen connection in front 
section. If motor does not operate, reverse jumpers in 


front section. If motor still does not operate. either har- 
ness or complete three motor assembly may be 
defective. 


(5) To check center motor, connect covered jumper 
wire between red terminal of center section and either 
white or tan connection in center section. Connect sec- 
ond covered jumper wire between black terminal in·cen- 
ter section and open connection in center section. If 


motor does not operate, reverse white and tan jumpers. 
If motor still does not operate, either harness or com- 


plete three motor assembly should be replaced. 


(6) To check front motor, connect covered jumper 
wire between red terminal in center section and either 
green or yellow connection in rear section. Connect sec- 
ond covered jumper wire between black terminal in cen- 


ter section and open connection in rear section. If motor 
does not operate, reverse jumpers in the section . .If mo- 
tor still does not operate, either harness or complete 


three motor assembly should be replaced. 


(7) If all motors and seat operate properly this in- 
dicates that switch is bad and should be replaced. 
For specific continuity checks, see Power Seat Wiring 
Diagram at back of this manual. 


WIRE COLOR 
FUNCTION 


ORANGE 
POWER SEAT· FRONT UP 


LIGHT BLUE 
POWER SEAT · FRONT DOWN 


TAN 
POWER SEAT· FORWARD 


WHITE 
POWER SEAT · REARWARD 


LIGHT GREEN 
POWER SEAT · REAR DOWN 


YELLOW 
POWER SEAT - REAR UP 


BLACK 
POWER SEAT-GROUND 


RED W/0 TR. 
POWER SEAT· IGNITION FEED 


WHITE 
RED 
TAN 


• • 
• • 
• 
=fi~ 


GREEN 
YELLOW 


ORANGE 
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RQ. 3M-10 Bactrfcal Test locations-Driver's Side 
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SEAT ASSEMBLY 


Removal 


(1 l Disconnect battery negative cable. 


(2) Remove attaching nuts holding seat assembly to 
floorpan. 


(3) Tilt seat and disconnect wiring harness. 


(4) Remove seat assembly from vehicle. 


Installation 


(ll Position seat assembly in vehicle. 


(2) Connect wiring harness. 


(3l Install and tighten attaching nuts. 


(4) Connect battery negative cable and check seat 
operation. 


ADJUSTER 


Removal 


(1) Remove seat assembly from vehicle following 


procedure outlined above. 


(2) Lay seat on its back on clean surface. 


(3) Remove 
bolts 
attaching adjuster 
to seat 
assembly. 


Installation 


(1) Lay seat on its back on clean surface. 


(2) Position adjuster to seat assembly and install 
attaching bolts. 


(3) Install seat assembly following procedure out- 


lined above. 


MOTOR 


Removal 


Any time the motor, cable and housing assemblies or 


vertical and horizontal transmission assemblies require 
maintenance, the assemblies must be synchronized to 


insure easy and proper operation. 


( 1) Remove seat assembly from vehicle following 


procedure outlined above. 


(2) Lay seat assembly on its back on clean surface. 


(3) Remove motor mounting screws (fig. 3M-ll). 


(4) Carefully disconnect housings and cables from 
motor assembly. 


Installation 


(1) Place motor assembly into position. 


(2) Carefully connect cables and housings to motor 


assembly. 


HORIZONTAL TRANSMISSION 


FRONT 


TRANSMISSION 


MOTOR MOUNTING SCREWS 


Fig. 3M-11 
Seat Track Assembly 


(3) Install mounting screws. 
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(4) Install bolt holding motor assembly to adjuster. 


(5) Install seat assembly following procedure out- 


lined above. 


CABLE AND HOUSING 


Removal 


Any time the motor. cable and housing assemblies or 
vertical and horizontal transmission assemblies require 
maintenance, the assemblies must be synchronized to 
insure easy and proper operation. 
It is recommended that any time a cable is to be 
replaced that the motor assembly be removed also for 


ease of replacement. 
(1) After motor has been disconnected, remove cor- 
bin clamp from cable housing then slide cable and hous- 


ing out of connector. 


Installation 


(1) Insert cable and housing into connector and in- 


stall corbin clamp. 


(2) Install motor assembly. 


HORIZONTAL ANO VERTICAL TRANSMISSIONS 


Transmissions are not remc\·able and no maintenance 
is required. If transmission fails, replace entire seat 
adjuster assembly. 
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Floor Cal'lJ&t 
3M-9 
Front Floor Cll'lJBI 
3M-9 


FLOOR CARPET 
The rear floor carpet is held in position by the seats, 


center console, seat belts, sill plates and other 


components. 


When removing and installing the rear floor carpet it 


may be necessary to remove and install the above items. 


FRONT FLOOR CARPET 


The front floor carpet is held in position by the seats, 


seat belts, sill plates and other components. 


When removing and installing the carpet, it will also 
be necessary to remove and install the above items also. 
When replacing the front floor carpet, position the 
carpet in the vehicle and cut the openings in the carpet 


using a sharp knife or razor blade for such things as the 
floor shifter, if equipped. 
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Rear Compartment Carpet 
3M-9 


Wheelhouse Carpet 
3M-9 


REAR COMPARTMENT CARPET 


The rear compartment carpet is fitted to the rear 
compartment and is held in position by the skid strip 
screws and rear seat. 
The replacement carpet may require some modifica- 


tions to accommodate these items. 


WHEELHOUSE CARPET 


The wheelhouse carpet is held in place by a com- 
bination of the trim panel and adhesive on the senio_r 
line vehicles. 


When installing the wheelhouse carpet on the senior 


line vehicles apply 3M General Trim Adhesive, or equiv- 


alent to the backside of carpet before installing. 


On CJ models the wheelhouse carpet is held in posi- 


tion by velcro strips. 


Tools 


II 
ff' 


r ··;r· F 


J..25359-C TORX BIT ANO SOCKET SET 


c::=r:- 
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i;:;;;::;;;r>a 


c;;:;e-= 


70119 


NOTES 


3N-1 


WINDSHIELD· - 
REAR WINDOW 


SECTION INDEX 
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Rear Window 
3N-8 
Windshield 
3N-1 


WINDSHIELD 


GENERAL 
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Cherokae-Wagoneer-Tructc Windshield Glass 
3N-2 
CJ Folding Windshield 
3N-1 
CJ Windshield Glass 
3N-2 
General 
3N-1 


The windshields on all models consist of two sheets of 


plate glass laminated together to form a one-piece safety 


glass. 
All CJ windshields are retained in their openings by 
rubber weatherstrips (channels). 
Cherokee-W agoneer-Truck model windshields are 
bonded to the rubber weatherstrip and the rubber 
weatherstrip is bonded to the body opening to improve 
glass retention and sealing. 
The safety type glass is designed with adequate clear- 
ance to prevent stress and strains. When replacing 
cracked glass resulting from causes other than a direct 
blow or a known instance of temporary misalignment, it 
is very important that the cause of the breakage be 


determined and the condition corrected. 
The inside rear view mirror bracket for all models is 
bonded directly to the windshield glass with a polyvinyl- 
butyral compound through a heat-induction process. 
Service replacement windshield glass may have the 
rear view mirror bracket bonded to the windshield glass. 
In this case. the mirror is simply transferred from the 


damaged windshield to the bracket on the replacement 
windshield. 
If the replacement windshield does not have a bonded 
mirror bracket or if the bonded bracket has been lost, a 
service kit is available for bracket installation. The kit is 
available from your local parts distribution center and 


consists of a replacement bracket and a firm-setting, 


two-component adhesive. Installation instructions are 


included in the kit, and also in this section. 
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NOTE: Do not attempt to remount the ori.ginal 


bracket. Use a new bracket !cit. 


CJ FOLDING WINDSHIELD 


The windshield and frame assembly may be lowered 


to the hood by removing the knobs at each side of the 


windshield. When in the lowered position, always secure 
the windshield by passing the strap at the top of the 
windshield through the footman loop on the hood and 
drawing the strap up firmly. 


Removal 


(1) Remove necessary top components from wind- 
shield frame. 


(2) Disconnect wiper motor wiring harness from 


switch. 


(3) Remove windshield hinge-to-frame attaching 
screws using Torx Bit Tool J-25359-C. 


( 4) Remove windshield holddown knobs and remove 


windshield frame. 


Installation 


(1) Position windshield frame on vehicle and install 


windshieid hinge-to-frame attaching screws using Tor:<: 


Bit Tool J-25359-C. 


(2) Install windshield holddown knobs. 


(3) Connect wiper motor wiring harness to switch. 


( 4) Install necessary top components to windshield 
frame. 


I 
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CJ WINDSHIELD GLASS 


Removal 


(1) Cover adjoining painted surfaces to protect 
finish. 
(2) Remove windshield wiper arms using wide blade 
screwdriver. 


(3) Remove inside rear view mirror from bracket. 


( 4) Remove sun visors and defroster ducts. 
(5) Starting at top of windshield frame, pull glass 
weatherstrip away from flange while gently pushing out 
on glass. 


(6) Work entire weatherstrip from pinch weld 
flange and remove glass. 


lnstallatlon 


(1) Using 3M Auto Bedding and Glazing Compound 
or equivalent, apply a 1116-inch bead of sealer com- 
pletely around weatherstrip in flange cavity. 


(2) Install weatherstrip on glass. Split in weath- 
erstrip should be centered on bottom edge of glass. 


(3) Beginnning at bottom of glass, work weath- 
erstrip over flange using fiber or wooden wand. 
( 4) Apply 3M Windshield Sealer or equivalent, be- 
tween weatherstrip and outside of glass around entire 
perimeter. 


(5) Clean off excess sealer. 
(6) Install inside rear view mirror on bracket. 


(7) Install defroster ducts and sun visors .. 


(8) Install windshield wiper arms. 
(9) Test windshield installation for water leaks. 


CHEROKEE-WAGONEER-TRUCK WINDSHIELD GLASS 


A self-curing urethane adhesive is used to bond the 
windshield glass to the rubber weatherstrip and the 
rubber weatherstrip to the body opening. This material 
provides the strength necessary to meet the FMVSS 
regulation covering windshield retention. 


NOTE: FMVSS regulations require compliance to the 


standards throughout the life of the vehicle. Therefore, 


ail windshields must be replaced with Windshield Glass 
Installation Kit (Urethane). Part Number 8128954, or 
equivalent, to assure compliance. 


Tools and Materials 


The following tools and materials are necessary for a 
windshield replacement: 


(1) Windshield glass installation kit consisting of 


the following components: 


(a) Instruction sheets 


(b) One six-ounce cartridge of_ urethane 
adhesive 


(c) One pointed dispensing nozzle 


(d) Five daubers for applying glass and rubber 


cleaners and primers 


(e) Glass blackout primer 


(f) Rubber primer 


(g) Paint finish primer 


(h) Glass cleaner 


(i) Rubber cleaner 
(2) One six-ounce, hand-operated Adhesive Gun J- 
24811, or equivalent. 


(3) Electric Hot Knife J-24709-01, or equivalent. 
( 4) Razor-blade type kniie. 


(5) Masking tape. 
(6) Isopropyl alcohol (rubbing alcohol). 


(7) Clean wiping rags or paper towels. 


(8) :Wethyl-ethyl-ketone (:YIEK) or toluene. 


(9) Grow Chemical Solvent GS-35, or equivalent. 


NOTE: .'If ethyl-ethyl-ketone fMEKJ, tuloul (toluene), 
and Grow Chemical Solvent GS-J5 are usually available 
from chemical houses listed under SOL VENTS in the 
Yellow Pages of the telephone directory. If not avai'-able 


locally in small quantities, these solvents may be ob- 


tained from mail order chemical houses such as E. H. 
Sargent & Co. and Fisher Scientfic, which have sales- 


service centers throughout the country. This is neither a 
complete list, nor a recommendation for the exclusive 
use of the chemical houses listed. 


Water Leaks 


Water leaks around windshields installed with ure- 
thane adhesive c~h be corrected without removing the 
windshield glass. 


NOTE: If the windshieUi is structurally sound in the 
body opening, without large breaks in the bond, water 
leaks may be corrected by using a liquid butyl sealer 
such as 3M Windo- Weld Resealant or equivalent. When 
the windshieUi is not structurally sound in the body 
opening, the following procedure will apply and will 
require one Windshield Glass Installation Kit. 


(1) Remove windshield reveal moulding, if 
equipped. 


(2) Water test around the entire sealing area of 
windshield. 


(a) Always begin water spray at lowest point 
and allow sufficient saturation before moving water 
spray upward. 


(b) To best simulate normal conditions that 
cause water leaks, i.e., rain or washing, water test with 
a spray pattern rather than a heavy, solid stream of 
water which can create misleading syrnptams. 


NOTE: If leak is between windshield glass and rubber 
weatherstrip, or between rubber weatherstrip and body, 
carefully push outward on gla.ss in area of leak to deter- 
mine extent of leak. This operation should be performed 
while water is being applied to leak area. .Wark extent of 


leak area. 


(3l From outside body, ciean dirt or foreign mate- 


rial from leak area with water; then completely dry area 
with compressed air. 


(4) If leak is between glass and rubber weath- 


erstrip, proceed as follows: 


(aJ Clean glass area tO be resealed with wind- 


shield cleaner included in windshield installation kit. 


(b) Using dauber, apply glass blackout primer 


to edge of glass, in leak area. 


(cl Using a clean dauber, apply rubber primer 


to rubber weatherstrip, in leak area. 


(d) Apply urethane adhesive, using pointed 


nozzle supplied with kit, in leak area. 


(5) If leak is between rubber weatherstrip and body, 


proceed as follows: 


{al Using dauber as supplied in windshield in- 
stallation kit, apply rubber primer to rubber weath- 


erstrip. in leak area. 


!b) Using clean dauber, apply paint finish pri- 


mer, in leak area. 


(c) Apply urethane adhesive in leak area using 


pointed nozzle supplied with kit. 


(6) Water test windshield immediately using cold 
water spray. Allow water to spill over edge of glass and 
rubber weatherstrip. Do not direct hard stream of water 
on fresh urethane adhesive. 
(7) Install all previously removed parts. 


Removal 


( 1) Cover adjoining painted surfaces to protect 


finish. 


(2) Remove windshield wiper arms using wide blade 


screwdriver. 


(3) On vehicles with stainless steel mouldings, per- 


form the following steps. 


(a) Remove moulding screws on top and bottom 


of side mouldings. 


(b) Remove top corner moulding by lifting bot- 
tom and pulling outboard. 


(cJ Tip side mouldings toward center of vehicle 


and lift off. 


(d) Remove top moulding. 


(4) Slide center moulding clip to left or right and 
remove bottom mouldings. This w111 expose the locking 


type weatherstrip. 


(5) Use wedge-shaped fiber or hardwood stick or 
wand as shown in figure 3N-l to unlock weatherstrip as 


shown in figure 3N-2. 


I 6l Unlock rubber weatherstrip starting at bottom 


with fi ber stick or wand as shown in figure 3N-3. 


(7) Remove inside rear view mirror from bracket. 


(8) Use razor-blade knife to cut rubber weath- 


erstrip, in locking lip groove. between glass and body 


flange. 


(9) Remove windshield glass from body opening. 
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Ag. 3N-1 
Wooden Wand Dimensions jlnchasj 


UNLOCKED POSITION 
LOCKED POSITION 
1 
~LANGE 


SEAL/ 


MOULDING 
GROOVE 
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( 10) Remove rubber weatherstrip from body opening 
flange. 


NOTE: Inspect Ji1r 1meven surfaces or irregularities in 


the u.:i'ndshield opening f lange that could cause stress 


damage to the windshield glass. 


(11) Remove silicone sealer from weatherstrip and 


vinyl roof, if equipped. 


(12) Remove old urethane adhesive from body open- 


ing flange using razor-blade type knife or Electric Hot 
Knife J-24709-01 equipped with the Plow-Type Blade J- 


24851. 


NOTE: Do not damage the painted surface of the body 
duf'lng above procedure. 


Installation 


NOTE: Windshield installation should be accomplished 


in relatively warm surroundings so that the windshield 
rubber weatherstrip remains pliable making ·installa- 


tion easier and reducing the possibility of breaking the 


windshield glass. 


When a replacement windshield glass is installed, a 


replacement mirror bracket must be installed if the 


replacement windshield glass is not equipped with one. 
Follow the- detailed procedure in. this Chapter or with 


the mirror-bracket kit supplied as a service part. 


(1) Apply one-inch wide masking tape to outside of 


glass. 112-inch inboard from edge of glass; apply tape to 
top, sides and bottom as shown in figure 3N-4. 


(2) Using dauber supplied in kit, wipe surface of 
glass to which glass blackout primer will be applied 


(between masking tape and including edge of glass). 


(3) Using clean dauber, apply 112-inch band of glass 


blackout primer around entire outside of glass and outer 


edge. Allow primer: to dry for 10 minutes. 


CAUTION: Use care not. to spill or drip glass blackout 


v f'lmer on painted or trim med surfaces. Wipe spill,s im- 


mediately as primer will etch trim or painted surfaces. 


--II- 1/2 INCH 


MASKING 


TAPE 
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Fig. 3N-4 
Installation of Windshield Glass Masting Tape 


(4) Obtain replacement rubber weatherstrip. Using 
clean dauber, wipe glass cavity and body flange cavity 
clean. 


(5) Using another dauber, apply rubber primer 


around inside of glass cavity and body flange cavity. 


Allow primer to dry for 30 minutes. 


(6) Using isopropyl alcohol dampened rag, wipe 


body opening flange clean and allow to dry. 


(7) Apply 2-inch wide masking tape on ou~side of 


windshield opening at roof, A-pillars and cowl top to 


prevent damaging body paint. 


(8) Using clean dauber or brush, apply paint finish 


primer to body opening flange as shown in figure 3N-5. 
Allow primer to dry for 25 minutes. 


NOTE: Do not use glass blackout primer on body 
opening flange. 


MASKING TAPE 


Flg.3N-5 
lnstalllng Body Opening Mastclng Tape and Primer 


(9) Apply smooth, continuous bead of urethane ad- 
hesive material inside of rubber weatherstrip body 
flange cavity. Bead should be 1/8-inch in diameter. 
(10) Install rubber· weatherstrip on windshield open- 
ing flange. 


(11) Apply liberal amount of soap and water solution 


to edge of windshield glass. 


(12) Place 118-inch diameter cord in bottom glass 
cavity of rubber weatherstrip. 


(13) Remove masking tape from windshield glass. 


(14) With two men working on outside of vehicle, 
work windshield into upper glass cavity and into each 


side. 


(15) Position wooden wand (fig. 3N-l) under bottom 


of glass and lift windshield up and into lower glass 


cavity. 


(16) Check for equal side clearances. 


(17) Wipe soap and water solution from windshield 
glass and rubber weatherstrip. 
(18) Apply smooth. continuous bead of urethane ad- 
hesive material around entire outside edge of windshield 
glass and rubber weatherstrip. Bead should be 118-inch 


in diameter. 
(19) Use wooden wand to lock weatherstrip as shown 


in locked position (fig. 3N-2). 


NOTE: Urethane adhesive material begins to cure ar 


ter 15-minute exposure to air and moisture. 


(20) Remove masking tape from body and apply 3M 
Super Silicone Sealer, or equivalent, along weatherstrip 
and vinyl roof, if equipped. 


(21) Water test windshield immediately using cold 


water spray. Do not direct hard stream of water on fresh 
urethane adhesive material. If leaks are encountered, 
apply extra urethane adhesive material with pointed 
nozzle. 


(22) Bottom mouldings are installed one at a time. To 


facilitate installation, place 118-inch diameter cord in 
weatherstrip moulding retaining groove along entire 
length of weatherstrip, leaving enough cord hanging out 


at each end to permit good grip on cord. 


(23) Working first with either left or right bottom 
moulding, place moulding in groove. 


(24) Starting at outside corner· of weatherstrip, pull 
up on cord while lightly tapping top of moulding with 


rubber mallet. This will lock moulding in weatherstrip 
retaining groove. Continue process until moulding is 


installed in weatherstrip. Repeat process with other bot- 


tom moulding, again starting at outside corner. 


(25) Install center moulding clip to cover gap be- 
tween left and right bottom moulding. 


(26) The one-piece top moulding is installed in same 


manner, except that moulding is tapped upward into 
retaining groove. 


(27) Side and upper corner mouldings can then be 
inserted in retaining groove and secured by installing 
upper and lower screws. 


(28) Clean excess urethane adhesive material from 
windshield, body and mouldings with cloth dampened 
with Grow Chemical Solvent GS-35, or equivalent. 


(29) Install side moulding screws. 


(30) Install windshield wiper arms. 


(31) Install inside rear view mirror on bracket. 


WINDSHIELD-REAR WINDOW 
3N-5 


REAR VIEW MIRROR BRACKET 


Installation 


(ll Locating windshield mounted rear view mirror 
bracket can be accomplished as shown in figures 3N-6 
and 3N-7. Use wax pencil on outside of glass to locate 


mounting bracket. 


) 
l/--- 


1 


MOUNTING 
BRACKET 
INSIDE 
EDGE OF 
WEATHERSTRIP 


LOWER EDGE 
OF 
WEATHERSTRIP 
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Rg. JN-6 
Windshield Mounted Rear View Mirror Bracxat· 


Lacatlon (lnchasl-CJ Models 


(2) If vinyl pad has remained on windshield glass. 
apply low heat with an Electric Heat Gun J-25070 until 
vinyl softens. Then. peel pad from glass using care not to 
scratch or mar glass surface. 


I 


LOWER 
EDGE OF 


REVEAL 


MOULDING 


t ;-27-7/ 8 + 


J41066 


Fig. JN-7 Windshield Mounted Rear View Mirror Bracket 


Location (lnchasl~herokaa-Wagonear-Truci Models 


(3) Clean bracket mounting area of windshield glass 


thoroughly. Use mildly abrasive cleaning powder (Ajax. 
Comet, or equivalent) applied to clean cloth saturated 


with alcohol. 


3N-o 
WINOSHIELD-'-REAR WINDOW 


( .11 l{emove ail traces of cleanser by wiping. area 


with papl'r towel moistened with alcohol. 


1,-, l :)ruif bonding surface {the side without the :3/8- 


inch vin·ular depressionJ of mirror bracket with clean 
µiece 11i' t'ine grit sandpaper. _-\.pply alcohol to clean towel 
and \\' i pc surface clean. 


(til ..\.µply generous amount of accelerator (supplied 


with kill to mirror bracket mounting surface. Allow five 


minull'::i to dry. 
(71 Apply thin film of accelerator to windshield. 


. .\!lo"· one minute to dry. 


CAUTION: Do 1wt touch s1u1iu:es to which accelerator 
has been 11pµlied r11· a-11 i111pe11ect bond could result. 


(8) Apply one drop of adhesive at center of mirror 
bracket bonding surface. Use bottom of adhesive tube to 


distribute adhesive evenly over entire surface. 


(9) Position bottom straightedge of bracket on hori- 


zontal line (fig. 3N-6 and 3N-7). Press bracket to glass 


and hold firmly for one minute. Be sure bracket is prop- 


erly located as adhesive sets quickly . 


REAR WINDOW 
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GENERAL 


Tht• rear window is a one-piece, tempered glass. The 


o,·erall size of the glass varies with the different 


,-ehicks. 
CJ-7 With Hardtop Enclosure and Cherokee-Wagoneer 
Models 


For service replacement and adjustment of tailgate 
window glass, ref er to Chapter 3H-Liftgates-Tailgates. 
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Truck Models 


For service replacement of solid rear glass, refer to CJ 
Glass Removal or Installation. 


The sliding rear window on J-10 and J-20 cabs which 
provides cab ventilation and ease of communication be- 


tween passengers in the truck cab and camper body, is 
replaced as an assembly. 


SPECIFICATIONS 


Torque Specifications 


Service Sttt-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pr&-torquad item. 


USA (ft -lbs ) 


Rear Vit1w Mirror Setscrew ............. .. ..................................................... . 


Service 
Set-To 


Torque 


15 


A.II TorQue values given in inch-pounds and newton-meters with dry fits unless otherwise specified. 


In-Use 
Recheck 


Torque 


12-20 


Metric (N·ml 


Service 


Set-To 


Torque 


2 


In-Use 
Recheck 


Torque 


1-2 
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J-25070 
HEAT GUN 


Tools 


J..25359-C 
TORX BIT ANO SOCKET SET 


WINDSHIELD-REAR WINDOW 
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J-24709-01 
HOT KNIFE 


a 
Uf 


J-24851 
PLOW-TYPE 
BLADE 


a 


i~ 
'EfIDrr= 
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HEADLINING 


GENERAL 
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General 
3P-1 


The headlining used in Cherokee, W agoneer and 
Truck models is made of laminated polystyrene backing 


-board which is finished, depending on the model, with 
eith.er a plastic coating, a soft vinyl covering or a close 
knit fabric. Lines scored into the backing board allow 
the headlining to be shaped to fit the contour of the roof 
while providing added strength for self-support. 


NOTE: fnj(>rmation regarding the headliner used urith 


the Wagcmeer Limited power sun roof can be found in 
Chapter .'JL. 


CHEROKEE-WAGONEER MODELS 


Removal 


(1 ) Remove sun visors, escutcheons and center 
support. 


(2) Remove windshield moulding and end caps. 


(3) Remove rear opening moulding and end caps. 


\ 4) Remove plastic trim center moulding and end 
cap retainers. 


(5) Remove lens from dome lamp and cargo lamp. 


Remove screws attaching lamp to roof bows. Remove 


and disconnect cargo lamp switch. 


(6 ) Remove coat hooks. 


(7) If equipped with inside spare tire, proceed as 


follows: 
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Truck Models 
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(a) Remove inside spare tire. 


(b) Remove upper bracket shoulder screw, us- 
ing Torx Bit Tool J-25359-C. 


(8) Free rear headlining from J-moulding by pulling 


down carefully at center, while pushing up on either 
outside edge. 


(9) Push cargo lamp through die-cut opening in 
headlining. 


(10) Remove 
rear 
headlining through 
tailgate 


opening. 


(11) Free front headlining from J-moulding by pull- 


ing down carefully at center, while pushing up on out- 


side edges. 


(12) Remove 
front 
headlining through 
tailgate 
opening. 


Installation 


(1) Position front headlining in vehicie and insert 


left side into J-moulding. 


(2) Pull dome lamp through die-cut opening in 


headlining and align front headlining to vehicle roof. 


(3} Puil down carefully at center oi front headlining 
and insert right side of headlining into J-moulding. 


(4) Position rear headlining in vehicle and insert 
left front headlining using sun visor and dome lamp 
holes and leading edge of headlining as guide. Adjust 
fore or aft as required. 


(5) Check alignment of rear headlining using trail- 


ing edge as guide. Adjust fore or aft as required. 


I 
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(6) Secure dome lamp and cargo lamp to roof bows 
and install lamp lenses. Connect and install cargo lamp 


switch. 


(7) Install plastic center mouldings and end cap 
retainers. 


(8) If equipped with inside spare tire, proceed as 
follows: 


(a) Position upper bracket on headlining and 


install shoulder screw, using Torx Bit Tool J-25359-C. 


(b) Install spare tire. 
(9) Install sun visors, escutcheons and center 


support. 


(10) Install windshield moulding and end caps. 


( 11) Install rear opening moulding and end caps. 


Roof Bow Adjustment 


Noise from the headlining may be caused by improp- 


erly adjusted roof bows. 


( 1) Remove headlining. 


(2) Loosen roof bow attaching screws, using Torx 


Bit J-25359-C. 
(3) Insert screwdriver through hole in roof bow and 


raise roof bow against roof panel. 


( 4) Tighten roof bow attaching screws using Torx 
Bit J-25359-C. 


(5) Install headliner. 


TRUCK MODELS 


Removal 


( 1) Remove sun visors and center support. 


(2l Remove lens from dome lamp. Remove screws 
attaching dome lamp to rear window panel. 


(3) Remove windshield moulding and end caps. 


(4) Pull down carefully at center of headlining 


while pushing up on outside edges to disengage head- 
lining from J-moulding. 


· (5) Push dome lamp through die-cut opening in 
headlining. 


(6) Remove headlining from vehicle. 


Installation 


(1) Position headlining in vehicle and insert left side 


into J-mouldings. 


(2) Pull dome lamp through die-cut opening and 
align headlining to vehicle roof. 
· 


(3) Pull down carefully at center of headlining 


while pushing up on right edge, and insert right side of 
headlining into J-moulding. 


(4) Check alignment of headlining using sun visor 
and dome lamp holes and headlining ieading edge as 
guides. Adjust fore and aft as necessary. 


(5) Secure dome lamp to rear window panel and 


install dome lamp lens. 
(6) Install windshield moulding and end cap. 


(7) Install sun visors and center support. 


EXTERIOR DECALS 


GENERAL 
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Exterior decals and stripes are made of tough, du- 


rable, weather-resistant solid vinyl and have a pressure- 
sensitive back. The pressure-sensitive back is protected 
by a paper backing which is removed at installation. The 


front (or face) of stripes and decals may be covered with 


an easy-release paper for protection at installation and 


during shipment or storage. The paper should be re- 
moved after installation. 


REPAIRS 


Small nicks or scratches can be touched up with paint 


in much the same manner as painted surfaces. Proper 


color match.can be obtained by mixing small amounts of 
appropriate paint colors, then applying it to the affected 
area of the decal. 
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To repair blisters or air bubbles, pierce them with a 


sharp needle or pin. Work the trapped air out through 


the pin hole and press the decal firmly against the panel. 
It may be necessary to preheat the panel slightly, with 
Heat Gun J-25070, to soften the adhesive. Heat also may 


be used to remove small wrinkles or irregularities. 


REPLACEMENT 


Preparation 


The temperature of the workroom should be between 
65°F and 90°F. Decals should not be replaced in temper- 
atures below 65°F. 
The following equipment and materials are necessary 


for a quality installation: 


• Woodg-rain and Stripe Remover (3'.VI. or equi\·aJentJ 


• ..\.dhesive Remo\·er l:J.M. or equivalentl 
•Liquid deter!{ent (Joy, Ve!. or equivalent) 


•Wax and silicone remover (3M General Purpose 
Adhesive Cleaner, xylol. or equivalent) 


• Isopropyl alcohol (rubbing alcohol) 


• Squeegee ( 4 to 5 inches wide, plastic or hard rubber J 


•Water bucket and sponge 
• Sandpaper (No. 220, 360 or 400 wet or dry type) 


•Heat Gun J-25070 or infrared heat bulb with exten- 
sion cord 


• Clean wiping rags or paper towels 


• Sharp knife, single-edge razor blade or X-acto knife 


•Scissors 
• Sharp needle or pin 


• Grease pencil 


Removal 


(1) Clean repair surfaces, adjacent panels and open- 
ings as required. 


(2) Remove decal overlapping parts from affected 


panel. 


(3) Mask off area surrounding panel. 


(4) Scuff sand decal with 220 grade wet or dry sand- 
paper. Avoid cutting through and reclean decal. 


(5) Spray 3M Woodgrain and Stripe Remover, or 


equivalent, on flange area first. Then spray entire decal 
to be removed (fig. 3P-1). Move spray back and forth 
across entire decal in a smooth steady motion. Make 


sure entire decal is coated with remover. 


CAUTION: Woodgrain and Stripe Rernover frow 3M is 
designed jbr use rm n,crylic enarnel surfaces only. 


Fig. 3P· 1 Spraying Remover on Decal 


' !i 
I 


\ 


I 


i 


! 
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WARNING: C.w! .;Jf lr11r11ff!m.i11 1111d Str1p1! Re1111J1·er. 


11r l!<f11i1·11/e11t. '"il!J i11 r1 "'l!il-•·f.'11fi/uted 1irf.'11 .. Obsl!rt'e 


111111111.ri1ct11rer'., 11'11/"//ill!JS p11.11terl 1111 label. 


ilil Spray entire panel a~ai n. this ti me moving the 


:>pra~· up and down the de(:al. 


('il . .\.llow remover to stay on decal for 20 minutes. 


(8) After 20 minutes, peel decal away from flange 


areas. Then, start in one corner and peel decal away 


from panel (fig. 3P-2l. If there is any difficulty in peel- 


ing decal/overlay away from panel, use squeegee to as- 
sist in removal (fig. 3P-3). 


(9) Scrape all 3M Woodgrain and Stripe Remover 


from surface before proceeding. 


( 10) . .\fter decal is removed, spray panel again with 


3M Adhesive Remover, or equivalent, to remove any 


7051 1 


Fig. 3P-2 
Peeling Decal from Panel 
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70512 


Fig. 3P-3 
Using Squeegee to Assist In Removal of Decal 
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remaining adhesive. Use slow spray application and ap- 


ply in uniform criss-cross pattern to obtain heavy coat. 


WARNING: l~-;e .Ji'vl A.dhesu:e Remover. or equivalent. 


l) lll!J iu well-1•e·11tilated rirea. Obseri·e manufacturer's 


'A'11.r11i11us pri 11 ted n·11 lube!. 


CAUTION: Leaving Remover on surface for too short 


ar !.<mg a period rnay re?ider product ·ineffective. Allow 


Rernrruer to work mt adhesi·ve surface for three to five 
minutes. 


(11) After five minutes, use squeegee to remove ad- 


hesive residue (fig. 3P-4). 


. . . 


~ " .. -:·. - .. ~ .. 


:"' ... ~ ... 


Fig. 3P-4 
Using Squeegee to Remove Adbeslva Residua 
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NOTE: If some adhesive is difficult to remove. spray 


additional remover on troublesome spots. Wait approx- 


imately two minutes and squeegee remaining spots. Re- 
peat as necessaq;. 


(12) Remove masking tape and paper. 


(13) Wash entire panel with 3M General Purpose 


Adhesive Cleaner, or equivalent. If any spots of adhesive 


remain on panel. hard rubbing during the washdown 


will remove them. 


Installation 


(1) Clean painted surface with wax and silicone re- 


mover. ·use 3M General Purpose Adhesive Cleaner, or 
equivalent. Wipe surface with clean cloth, and allow to 


dry. 


NOTE: Freshly painted surfaces must be thoroughly 


dry. Residual solvents in fresh paint may cause decal to 
blister. 


(2) Position decal on panel surface and mark posi- 


tion with grease pencil (fig. 3P-5). Ensure that 112-inch 


excess is allowed to be wrapped around door and fender 
areas. Cut decal to approximate length using scissors. 


(3) Position decal on panel and hold in place with 
small strips of masking tape (fig. 3P-6). Be sure decal is 
aligned with decals on adjacent panels. 
· 


(4) Lift decal using masking tape as hinges (fig. 3P- 


7). 


(5) Remove approximately 6 inches of paper back- 


ing from one end (fig. 3P-8l. 


NOTE: To u·void µre-adlte:;ion or stretching the decal, 
do not nmwve more than 6 inches of paper back:ing at 
m1e time. 


(6) Fold decal back to aligned position. With firm 
strokes, squeegee decal to panel while removing paper 
backing (fig. 3P-9). 


(7) Where possible, extend decal 1/2 inch beyond 


corners or edges (fig. 3P-10) and wrap firmly using fin- 


ger pressure and squeegee. A void trapping air in these 


areas . 
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Ag. JP-5 
Marting Decal Position 
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Ag. 3P-9 
Positioning Decal on Panel 
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Ag. 3P-7 Lifting Decal 


Ag. 3P-3 
Removing Backing Paper 


Fig. 3P-9 lnstalllng Decal with Squeegee 


41191 


Fig. 3P-1 O lnstalllng· Decal at Comers or Edges 


(8) Remove easy-release paper from face of decal, if 
applicable. 
(9) Inspect decal installation using reflected light to 
detect any irregularities that may have developed dur- 


ing installation; Remove all air or moisture bubbles. 


(10) Install previously removed parts and clean up 


vehicle as required. 


Installation of Intricate Decals 


For large, intricately shaped decals, the following pro- 


cedure will simplify installation. 
(1) The use of wetting solution assures better bond 


between decal and painted surf ace. Prepare supply of 
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wetting solution by thoroughly mixing two or three tea- 
spoons of detergent (Joy, Vel, or equivalent) in one gal- 
lon of water. 


NOTE: Too much deterqeut reduces the efj'ectiwmess 
of the bmul. DO NOT USE SOA.P. 


(2l Place the decal on clean, flat surface with paper 


backing side up. Bend corner of decal toward the decora- 
tive face side, and with flick of finger, separate paper 
backing from decal. Hold decal firmly to surface of table 
and remove paper backing. Under hot, humid condi- 
tions, slight jerking motion aids in removing paper 
backing. 


CAUTION: Always rewove the paper backing frorn 
the decal: ne·ver remove the decal frmn the backing as 


.~tretching may result. 


NOTE: Hold decal in corners when rernoving paper 
backiug as fingerp1ints adversely ajfect the adhesion. - 


(3) Using clean sponge, apply ample wetting solu- 


tion to decal adhesive and panel surface. The wetting 


solution permits ease of movement of decal while posi- 
tioning it on panel surface. 


(4) Immediately apply wetted decal to panel· sur- 
face. Apply wetting solution to decorative face of decal 
to allow the squeegee to slip during application. 


(5) Squeegee short section of decal at center. Lift 


right or left side of decal, position it straight and close to 


panel, and squeegee toward lifted edge. Avoid stretching 


decal at lifted end. Squeegee outward from center with 
firm, overlapping strokes. 


(a) Lift upper area of decal (up to bonded areal 
and, working upward from bonded section at center, 


squeegee decal into place. 


(b) Lift lower area of decal (up to bonded area} 
and, working downward from bonded section at center, 


squeegee decal into place. 


NOTE:. If a wrinkle is trapped during squeegee oper- 
ations, st1rp immediately. Carefully lift affected section. 


Align the section to the panel and rernove wrinkle. 


EXTERIOR WOODGRAIN 
OVERLAYS 


GENERAL 
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Exterior woodgrain overlay panels are made of a 
tough, durable, weather-resistant, opaque cast vinyl and 
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have· a pressure-sensitive back. The pressure-sensitive 


back is protected by a paper backing which is removed at 
installation. The woodgrain is embedded in the cast 
vinyl for a longer lasting, attractive appearance. 
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REPAIRS 


Small nicks. bruises or scratches can be touched up 
with paint in much the same manner as painted sur- 
faces. Proper color match can be obtained by blending 


small amounts of appropriate paint colors, then spot- 


painting the affected area of the overlay. 
To repair blisters or air bubbles, pierce them with a 
sharp needle or pin. Work the trapped air out through 
the pin hole and press the overlay firmly against the 
panel. It may be necessary to preheat the panel slightly 


with Heat Gun J-25070 to soften the adhesive. Heat also 
may be applied to remove small wrinkles, irregularities, 
or bridging which may occur in the corners of the fuel 


tank filler opening. 


NOTE: Whenever the material must be stretched, do 
not slit m··cut the overlay. Simply awly heat and press 
or squeegee the overlay smoothly and firmly into place. 


PREPARATION 


Workroom temperature should be between 65°F and 


90°F. Overlays should. not be replaced in temperatures 
below 65°F. 
The following equipment and materials are necessar.y 
for a quality overlay installation. 


•Woodgrain and Stripe Remover (3M, or equivalent) 
•Adhesive Remover (3M, or equivalent) 
•Liquid detergent (Joy, Vel, or equivalent) 
• Wax and silicone remover (3M General Purpose 


Adhesive Cleaner, or equivalent) 


• Isopropyl alcohol (rubbing alcohol) 
•Squeegee (4 to 5 inches wide, plastic or hard rubber) 
•Water bucket and sponge 
•Sandpaper (No. 220, 360 or No. 400, wet-or-dry type) 


• Heat Gun J-25070 or infrared heat bulb and exten- 


sion cord 


•Clean wiping rags or paper towels 
•Sharp knife or single-edge razor blade 
•Scissors 
• Sharp needle or pin 


• Grease pencil 


Prepare a supply of wetting solution by thoroughly 
mixing two or three teaspoons of detergent (Joy, Vel, or 
equivalent) in one gallon of water. The use of a wetting 


solution assures a better bond between overiay and 
painted surface. Too much detergent reduces the effec- 


tiveness of the bond. DO NOT USE SOAP. 
Overlay replacement involving collision damage, or 


damage to underlying paint finish, requires that metal 
repair and refinish operations be completed before over- 


lay is installed. 


REMOVAL 


(1) Clean repair surfaces. adjacent panels and open- 
ings as required. 


(2) Remove overlay reveal mouldings, door handles. 
lock assembly, side marker lamps or other overlapping 


parts from affected panel. 


(3) Mask off area surrounding panel. 


(4) Scuff sand overlay with 220 grade wet or dry 


sandpaper. Avoid cutting through and reclean overlay. 


(5) Spray 3M Woodgrain and Stripe Remover, or 


equivalent, on flange area first. Then spray entire over- 


lay to be removed (fig. 3P-ll). :.fove spray can back and 


forth across entire overlay with smooth steady motion. 


Make sure entire overlay is coated with remover. 


RQ. 3P-11 
Spraying Remover on Ovartay 


CAUTION: Woodgrain and Stripe Remover from 3M is 
designed jbr u.<ie on acrylic enamel surfaces only. 


WARNING: Use ;JM Woodgrain and Stripe Renwver, 


or equivalent, only in a well-ventilated area. Observe 
manufacturer'.<; warnings printed on label. 


(6) Spray entire panel again, this time moving 
spray up and down overlay. 
(7) Allow remover to stay on overlay for 20 


minutes. 


(8) After 20 minutes, peel overla~r away from flange 


areas. Then, start in one corner and peel overlay away 


from panel (fig. 3P-12). If there is any difficulty in 
peeling overlay away from panel, use squeegee to assist 


in removing it (fig. 3P-13). 


Fig. 3P-12 
Peeling Overlay from Panel 
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Fig. 3P-13 
Using Squeegee to Assist In Removal of Overlay 


(9) Scrape all Woodgrain and Stripe Remover from 


surface before proceeding. 


(10) After overlay is removed, spray panel again 
with 3M Adhesive Remover, or equivalent, to remove 
any remaining adhesive. Use slow spray application and 


apply remover in uniform criss-cross pattern to obtain 
heavy coat. 


WARNING: Use :JM Adhesive Remover, or equivalent. 


1111ly i11 weil- ue11tilated area. Obser1;e manufacturer's 


war11i11gs pri1ited 011 Label. 


CAUTION: Lea-vi11g remrJ?Jer rm .mrface for too short 


nr Imig pe1ind may re11der product ineffective. Allow 
f'emnver to wnf'k m1 adhesive .-;uqace for three to five 


\ 
m iuutes. 


(11) After five minutes, use squeegee to remove ad- 


~sive residue (fig. 3P-14). 
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Fig. 3P-14 
Using Squeegee to Remove Adhesive Residue 
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NOTE: If som.e adhesive i.~ difficult to remove, spray 


11.dditimia.l remover rm troublesome spots. Wait approx- 


imately tu·n mi11utes a11d squeegee remaining spots. Re- 


peat a.-; neces:;ary. 


(12) Remove masking tape and paper. 


(13) Wash entire panel with 3M General Purpose 
Adhesive Cleaner, or equivalent. If any spots of adhesive 


remain on panel, hard rubbing during the washdown 
will remove them . 


INSTALLATION 


(1) Scuff-sand painted surface with 360 or 400 sand- 


paper by dry sanding. Freshly painted surfaces must be 
thoroughly dry. Residual solvents in fresh paint may 


cause overlay to blister. 
(2) Clean painted surfaces with wax and silicone 
remover (3.Lv! General Purpose Adhesive Cleaner, or 
equivalent). Wipe surface with clean cloth and allow to 
dry. 


(3) Position overlay on repair panel surface. and 
mark approximate outline on overlay with grease pencil. 
Ensure that 112-inch ~xcess is allowed to be wrapped 
around the door and fender areas. 'Vith scissors. cut 


overlay to approximate size. Overlay should be cut so 
that upper and lower edges extend halfway into area 


covered by mouldings. 


( 4) Place overlay on clean. flat surface with pro- 


tective paper backing side up. Bend corner of overlay 
rnward decorative face side. and with flick of finger, 
separate paper backing from overiay. Hold overiay 
firmly to surface of table and remo\·e paper backing. 
Under hot. humid conditions. slight jerking motion aids 


in removing paper backing. 


CAUTION: Always remove the paper backing from 


the overlay; never remove the overlay from the backing 


a.-; film stretching may result. 
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NOTE: Hold ouerlay by cu1'11ers when re11101:i11.g paper 
backing ns finuerptints ndversely affect the adltesio11. 


(5) Using clean sponge, apply ample wetting solu- 


tion to overlay adhesive and to repair panel surface. The 
wetting solution permits ease of movement of overlay 
while positioning it on panel surface. 


(6) Immediately apply wetted overlay to repair 
panel surface. Position overlay in center of area to be 
covered with at least 112 inch extending beyond edges. 
Apply wetting solution to woodgrain surface of overlay 
to allow squeegee to slip during application. 


(7) Squeegee from center to edges of overlay with 


firm strokes to remove all air bubbles and wetting solu- 
tion and to assure bonding of overlay to painted surface. 
On large overlays, simplify installation as follows: 


(a) Squeegee a short, 4 to 6-inch horizontal sec- 


tion of overlay at center of panel. Lift right or left side of 


overlay, position it straight and close to panel, and 
squeegee toward lifting edge. Avoid stretching overlay 
at lifted end; squeegee progressively from middle with 
firm, overlapping strokes. 


(b) Lift upper area of overlay (up to bonded 
areal and. working upward from bonded section at cen- 


ter, squeegee overlay into place. 


(c) Lift lower area of overlay (up to bonded 
area) and, working downward from bonded section at 
center, squeegee overlay into place. 


NOTE: If a iminkle is trapped during squeegee oper- 


ations, stop immediately. Carefully lift affected section. 


Realign section to panel and progressively remove 


wrinkle. Do not lift overlay if only a few bubbles are 


trapped. 


(8) Notch corner or curved edges of overlay where 
necessary and trim off excess material. 


(9) Allow 1/ 2-inch extra material beyond edges that 


are to be wrapped around flange areas. 


CAUTION: Use extreme care to avoid spilling isopro- 


pyl 1Llcohol (rubbing alcohol) on trim or painted sur- 
faces. Wipe spill~ immediately as alcohol will discolor 


trim or painted surfaces on prolonged contact. 


(10) To activate adhesive, wipe adhesive side of over- 


lay with isopropyl alcohol. 


( 11) Warm overlay at edges by passing heat source, 


'such as Heat Gun J-25070, over surface to soften it. 


(12) Firmly press overlay into position with finger- 


tips, a cloth. and finally a squeegee, alternately warm- 


ing and pressing it until complete adhesion is obtained. 


NOTE: .i.l'llid 1u1due p11 fiiN1/ •1r .-;trerchi11.r.1 1rt ends of 
m·erfay 11s trnri1111 could result. 


( 13) . .\.pply heat to overiar at side marker lamps and 
other depressions using Heat Gun J-25070. Press overlay 
uniformly into depressions to obtain formed bond. 


(14) With sharp knife, carefully cut out excess over- 
lay at side marker lamps and other openings in panel. 


(15) Inspect overlay installation using reflected light 
to detect irregularities that may have developed during 
installation. Remove all air or moisture bubbles. 


(16) Install previously removed parts and clean ve- 
hicle as required. 


VINYL MOULDING REPLACEMEHT-WAGONEEH- 
CHEHOKEE AND TRUCK 


General 


Some Wagoneer, Cherokee and Truck models have an 


optional vinyl scuff moulding on the sides of the vehicle. 
The Wagon Limited model has vinyl scuff mouldings 
surrounding the woodgrain. These mouldings can be 
replaced as follows. 


Replacement 


(1) Use 3M Release Agent. or equivalent, to soften 
adhesive bond. 


(al Use shorkel tube, spray between moulding 
and panel. 


(b) Allow 2 to 3 minutes for penetration. 


(c) Spray second application and wait 3 min- 
utes for adhesive bond to soften. 


(2) Peel moulding from panel. 


(3) Clean any adhesiYe residue from surface with 


cloth dampened with 3M General Purpose Adhesive 


Cleaner. or equivalent. 


(4l To insure proper moulding alignment, stretch 
piece of string at desired le\•el along panel and secure 


ends with tape. 
(5) Position moulding on vehicle with backing tape 


attached. and cut to fit. 


(6) Peel away backing tape and press moulding to 
panel with roller or heavy hand pressure, parallel with 


string. 


(7) Remove string. 


(8) Check moulding alignment and trim moulding 
with razor blade, if necessary. 


(9) If moulding comes loose apply 3M Plastic and 
, 


Emblem Adhesive. or equivalent, to moulding surface Ii 
and press firmly to body. 
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SYSTEMS 
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Cargo Lamp 
Dlrecdonal Signal SWltci 
Engine Compartment Lamp 


Fog Lamps 
General 
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3R-1 


The wiring of the lighting systems is shown in the 


wiring diagrams which indicate the various units in 


relation to their positions in the vehicle. The wires in the 


various circuits are different colors or are marked by 


tracers. 


All models have a 24-amp circuit breaker built into 


the switch for light system protection. 
The upper and lower headlamp beams are controlled 
by a foot switch located on the toeboard. 


HEADLAMPS 


All models are equipped with a single headlamp 


system. 


The round headlamp used with the CJ system is iden- 


tified by the number 201 embossed on the sealed beam 
face. The large rectangular headlamp system is used on 
all Cherokee, W agoneer and Truck models. All lamps 
contain two elements: one low beam and one high beam. 


Replacement 


Each sealed beam headlamp can be replaced only as a 
complete unit. 


CJ Models 


Headlamps 
License Plata Lamp 
Parring, Sida Marier. and Dlrectlonal Lamps 


Rnr Olrectlonal. Sida Marlar. Slop and Talllamps 


Sloplamp Switch 


4-Way Emergency Flasher (Hazard Warning) 


Page 


3R-1 
3R-5 
3R-3 
3R-3 
3R-9 
3R-9 


NOTE: CJ headlamp.c; have a number 2Dl molded into 


the gta. ... s at the top of the lens. 


(1) Remove attaching screw and pull door out 
slightly at bottom and push up to disengage upper re- 


taining tab. 


(2) Loosen screws in retaining ring, rotate ring to 
disengage from screws. 


(3) Pull headlamp out and disconnect wire harness. 


(4) Install replacement headlamp with number 201 
at TOP of lamp. 


(5) Install retaining ring and tighten screws. 


(6) Install headlamp door and attaching screw. 


(7) Check headlamp aim following procedure out- 


lined beiow. 


Charokea-Wagoneer-Truck Models 


(1) Remove headlamp door. if equipped. 


(2) Remove screws attaching retaining ring and re- 
move ring. 


(3) Pull headlamp out and disconnect wire harness. 


(4) Install replacement headlamp and connect to 


wire harness. 


(5) Install retaining ring and attaching screws. 


I 
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\5J Check headlamp aim following procedure out- 


li1H·d belO\V. 


l ti) Install headlamp door and attaching screw, if 
t•quipped. 


Headlamp Aiming Procedure 


Lamps must be aimed on the low beam. They may be 


aitlled either with mechanical aimers or by using a 


screen. Use HeadLight Aimer J-25300-10 which has 


the proper adapters for use with the large rectangular 
hL•:ullamps used on the Cherokee, Wagoneer and Truck 
rnodels, follow instructions supplied with the equipment 


for proper headlamp aiming. If a screen is to be used, 


pn•paration for aiming is as follows: 


(ll Locate vehicle in darkened area with level floor 


and with screen (wall) having nonreflecting white 
surface. 
(2l Mark reference line on floor 25 feet away from 


and parallel to screen (fig. 3R-l). 


VERTICAL CENTERLINE 
~ 
VERTICAL TAPE 
I 
RIGHT LAMP . 
I r--cENTER 


/ 


/ 
25 FEET 
/m 
J42728 
7 


Fig. 3R-1 
Headlamp Aiming 


[3) Position vehicle perpendicular to screen and 


witi1 headlamps directly over reference line. 


(-1 l Locate middle tape on screen so it is aligned 
wirh centerline of vehicle. 


(5) Equalize all tire pressures. 


( o) Rock vehicle from side to side to equalize springs 


and shock absorbers. 


\ 7) :\1easure distance between vehicle headlamp 


Cl!tHers. 


\8l Position marker tapes vertically on screen to 


right and left of middle tape at half this distance. 


\9l Measure distance from center of each lamp to 
surface on which vehicle rests. 


l lOl Position marker tape horizontally on screen to 


cross \·ertical tapes at measured height of each lamp 
cl'tHer respectively. 


l 11) Remove headlamp doors, if equipped. 


\ l~ l Clean headlamps. 


[13) Turn headlamps on LOW beam. 


NOTE: Cover the lamp not being aimed. 


( 1-lJ Turn \·ertical a1m1ng screw counterclockwise 
until lamp beam is considerabl ~- lower than horizontal 
reference line on screen (fig. 3R-2l. 


VERTICAL ADJUSTMENT 
HORIZONTAL ADJUSTMENT 


J42727 


Fig. 3R-2 
Headlamp Adjustment-Typical 


(15) Turn screw clockwise until top edge of high in- 


tensity area is even with horizontal line. 


(16) Turn horizontal aiming screw counterclockwise 
until beam is off centering tape. 
(17) Turn same screw clockwise until left edge of 


high intensity area is 2 inches to right of lamp centerline 


(fig. 3R-1). 
(18) Cover lamp that has been aimed and aim other 


lamp using same procedure. 


Headlamp Switch 


The switch is a two-position switch containing a 


rheostat for controlling instrument panei light bright- 
ness (fig. 3R-3). Rotating the knob clockwise dims the 


panel lights. Rotating the knob fully counterclockwise 


turns on the dome and courtesy lamps. 


Headlamp Switch Replacement 


(1) Disconnect harness connector plug from switch. 


(2) Pull control knob out to second position. 


(3) From behind instrument panel, depress knob 
release button (as shown in figure :3R-3, inset) and puil 
knob out of switch. 
(4) Remove retaining nut and bezel. 


(5) Remove switch through rear of instrument 
panel. 


(6) When installing switch, make sure harness con- 


nector plug on switch is secure. 
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Fig. 38-3 
Hudlamp Switch 


Dimmer Switch Replacement 


Refer to figure 3R-4. 


(1) Remove harness plug from switch. 


J42729 


(2) Remove screws attaching dimmer switch to 


floorboard. 


(3) Remove switch. 


( 4) Check operation of dimmer switch with Conti- 
nuity Lamp J-21008. Connect one continuity lamp lead 
to switch input terminal (fig. 3R-4). Probe each output 


terminal with other continuity lamp lead. Current flow 
should alternate from one output terminal to the other 
as the switch is operated. 


PARKING. SIDE MARKER AND DIRECTIONAL LAMPS 


CJ Models 


The parking lamps are mounted in the radiator guard 
panel just below the headlamps (fig. 3R-5). The lamps 


are on when headlamp switch knob is pulled out. 


Parking and Directional Bulb 


(1} Remove lens attaching screws. 


(2) Remove lens. 


(3) Replace bulb. 


Parking Lamp Assembly 


(1) Remove lens attaching screws. 


(2) Remove lens and gasket. 


(3) Remove housing from front panel. 


( 4) Disconnect wire connector from harness. 


wun 111-..u v 1v1 i:;nh.J un-u 


Fig. 38-4 
Headlamp Dimmer Switch 


Side Marker Bulbs 


(1) Reach under fender and twist socket a quarter 
turn counterclockwise to remove from housing. 
(2l Replace bulb. 


Cherokee-Wagoneer-Truck Models 


The parking lamps are mounted m the panel just 


above the bumper (fig. 3R-6 ). 


The front side marker lamps flash in unison with the 
front directional indicator bulb when the headlamps are 


not on. When the headlamps are on, the side markers 


flash alternately with the front directional signal lamps. 
Side markers and parking lamps come on when the 


headlamp switch is pulled out to any position. 


To replace parking lamp bulbs on Cherokee, Wagoneer 


and Truck models, remove the lens and gasket to gain 
access to the bulb. 


To replace side marker lamps. remove the lamp as- 


sembly. Twist the socket 1/4-turn counterclockwise to 
remove. Remove the bulb by puiling it straight out from 


the socket. 


REAR DIRECTIONAL. SIDE MARKER. STOP ANO TAILLAMPS 


CJ and Sport Truck Models 


Refer to figure :3R-7 for parts identification. 


Taillamp Bulb Replacement 


Remove lens attaching screws. lens and gasket. Clean 


lens and reflector before installing. 


Taillamp Housing Replacement 


Disconnect wiring, remove taillamp lens, and remove 


screws attaching taillamp assembly body and remove. 
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Fig. 3R-5 
Headlamp. Parking. Directional and Side Marker umps-tJ Models 


Side Marker Bulb Replacement 


( 1) Remove lens attaching screws, lens and gasket. 


Clean lens and reflector before installing. 


(2) Pull side marker bulb straight out of socket. 


(3) To install new bulb, push straight into socket. 


14) Position lens gasket and lens and install screws. 


Cherokee 


Refer to figure 3R-8 for parts identification. 


Taillamp Bulb Replacement 


Remove taillamp lens and remove bulb. Clean lens 
and housing before installing. 


Taillamp Housing Replacement 


11) Remove interior rear quarter trim panel. On 


right side, pull panel out at top to remove. On left side, 


~ri m panel is attached with expandable clips. Use care in 
prying these clips out of their recesses so panel is not 


bent or damaged. 


i 2) Disconnect taillam p harness. 


(3) Remove four attaching nuts and push housing 


out from corner posts. 


Wagoneer 


Refer to figure 3R-9 for parts identification. 


Taillamp Bulb Replacement 


Remove four lens attaching screws and lens. Replace 


bulb. Clean lens and reflector before installing. 


Taillamp Housing Replacement 


Refer to figure 3R-9 and follow housing replacement 


procedure as outlined for Cherokee models. 


Truck with Townside Pickup Box 


The lamp assemblies are mounted in the pickup box 
end caps rfig. 3R-10). 


Taillamp Bulb Replacement 


Remove lens attaching screws, lens and bulb. Clean 


lens and reflector beiore installing. 


Taitlamp Housing 


( 1 l Remove lens attaching screws and lens. 


(2) Remove housing attaching screws. 


(3) Remove housing and disconnect lamp harness. 
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Ag. 38-6 
Hadlamp. Parting, Dlractlonal and Sida Marter Lam~harokaa-Wagonaer-Truck Models 


UCEHSE PLATE LAMP 


CJ Models 


The left taillamp illuminates the license plate. Refer 
to figure 3R-7. 


Traci with Sport Truck Pickup Box 


The lamp assemblies are the same as those used on CJ 


models. Refer to figure 3R-7 for parts identification and 
to procedural steps for CJ model for service procedures. 


Charak11 and Wagonaar 


The license plate lamp is attached to the tailgate and 


is a sealed unit. The lamp is removed by removing the 


lamp attaching screws and disconnecting the wire 


harness. 


Traci wttll Towasld1 Pfciup Box 


The license plate lamp is attached to the rear frame 


crossmember. Bulb replacement is accomplished by re- 
moving the bulb lens. The ground circuit for the license 
plate bulb is completed through metal-to-metal contact 


between the bulb bracket. license plate bracket, and the 


frame (fig. 3R-10). 


When equipped with step bumper, the lamp wiring 


must be disconnected from the original lamp and con- 
nected to the step bumper license lamp extension wire. 


BACKUP LAMPS AND SWITCHES 


To replace a bulb, remove the backup lamp or tail- 
lamps lens, as required. 


Switch Adlustmant and Replacement-Manual Transmission 


The backup lamp switch is threaded into the right 


rear corner of the transmission cover housing. The 


backup lamp switch is actuated by the reverse shift rail. 


The backup lamp switch is not serviceable or adjust- 
able and must be replaced as a unit. 
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Ag. 3R-7 
Rear Directional. Stop, Backup. Taillamps and 


Side Marker lamps-CJ and Sport Truck Models 


NOTE: Jurriper wires are used at the neutral safety 
switch cmmector and the automatic 
transmi.~sion 
backup lmnp switch connector to·complete the circu-it 011 
vehicles equipped with manual transmission. 


Switch Adjustment and Replacement-Automatic Transmission 


A combination backup and neutral safety switch is 
mounted on the steering column. This switch is adjust- 


able. If defective, the switch must be replaced. 
To adjust the backup lamp switch, place the transmis- 


sion shift lever in the R position. Loosen (do not remove) 
the two switch attaching screws. Turn the ignition 
switch to the On position. Rotate the switch one direc- 
tion or the other until the backup lamps operate. 
Tighten the attaching screws. Check the switch for an . 


engine start in the N and P positions. The engine must 
not start in R, D, 2 or 1 position. 
As an aid to adjusting the backup lamp switch, install 


a test lamp to the lamp side of the switch and ground 


one side of a test lamp. When the test lamp lights, the 
backup lamps are operating. 


BACKUP 
BULB 
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Fig. 3R-8 
Rear Olrectlonal. Slop. Backup and Talllamps-Cbaroku 


CARGO LAMP 


.-\. cargo lamp is offered on some Truck models (fig. 


:3R-11J. The cargo lamp bulb is replaced by removing the 


outer lens. 


DIRECTIONAL SIGNAL SWITCH 


The most frequent causes of failure in the directional 
signal system are loose connections and burned out 
bulbs. A flashing rate approximately twice the normal 
rate usually indicates a shorted bulb is in the circuit. 
If a three-lamp flasher is installed in a vehicle having 
only two lamp bulbs per side, the lamps will light but 
will not flash. If a two-lamp flasher is used on a vehicle 
having three lamps, the higher current draw will cause 


the lamps to flash too fast. 
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Fig. 3R-9 
Rear Directional. Stair. Backup and TaUlamps-Wagoneer 


If there is no signal at any front, rear or indicator 


lamp, check the fuse. 
If fuse checks okay, substitute a known good flasher. 
If a new flasher does not cure the problem, check the 
signal system wiring connections at the fuse and at the· 


steering column connector. 


NOTE: If the brnke .~toµlamps function properly, the 
rear :;-ignal larrip bulbs are okay. 


The directional flasher is mounted directly to the fuse 


panel. Refer to the wiring diagram at the rear of the 


manual for circuitry. 


Switch Removal 


(1) Disconnect battery negative cable. 
(2) Remove horn center button by pulling straight 


out. 
(3) Remove screws, bushing, receiver and spring. 


(4) Remove steering wheel nut. Note alignment of 


steering wheel to steering shaft index marks for later 


installation. 
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Fig. 38-1 O Rear Dlractlonal. Stop. Bacxup. Talllamps and Side Marlcer-Townslde Truclc 


(5) Remove steering wheel with Steering Wheel 
Puller J-21232-01. 


(6) Lift lock plate cover. 


(7) Use Lock Plate Compressor Tool J-23653 to 


depress lock plate (fig. 3R-12l. 


18) Pry round wire snap ring from steering shaft 


groove. 


(9) Remove Lock Plate Compressor Tool, snap ring, 
lock plate, directional signal canceling cam, upper bear- 


ing preload spring and thrust washer from steering 
shaft. 


Fig. 3R-11 
Cargo Lamp-Truex · 


(10) Place directional signal actuating lever in right 


turn position and remove lever. 
(11) Depress hazard warning light switch, located on 


right side of column adjacent to the key lock, and re- 


move button by turning in a counterclockwise direction. 


( 12) Remove directional signal wire harness con- 


nector block from its mounting bracket on right side of 


lower column. 


NOTE: On vehicles equiwed with automatic transmis- 
sion. use a ·"tiff wire, .'luch as a paper clip, to depress the 


lock tnb which retains the shift quadrant lamp wire in 


the cm111ector block. 


! 13l Remove directional signal switch 
retaming 


screws and puil directional signal switch and wire har- 


ness from column (fig. 3R-13). 


Switch Installation 


(1) Guide wire harness into position and carefully 
align switch assembiy. 


NOTE: Assure that actuating lever .uivot is correctly 


(/ lim1ed and seated in the it pper h.o·usi11q pivoc boss prior 


to i11stalli11g the retaining .~ creics . 


(2) Install directional signal lever and actuate direc- 
tional signal switch to assure correct operation. 
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Fig. 3R-l 2 Lock Plate Snap Ring Removal 


(3) Place thrust washer, spring, and directional sig- 
nal canceling cam on upper end of steering shaft. 


(4) Align lock plate splines with steering shaft 
splines and place lock plate in position with directional 
signal canceling cam shaft protruding t hrough dogleg 
opening in lock plate. 


HORN 
SWITCH 


L 
R 


I _L CASE 
• 
I 7 
GNO. 


FRONT 
TURN 


I 
I 
I L __ 


HAZARD 


(5) Install snap ring. 


16) Install lock plate cover. 


(7 ) Install steering wheel. Align mark on steering 


wheel with previously noted mark on housing. 


(8) Install washer and nut. Tighten nut to specified 
torque. 


(9) Install spring. Raised side of spring must be up. 
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Ag. 3R-13 
Directional Signal Swllcll 


( 10) Install receiver and bushing. Receiver must be 


free to move after bushing screws are tightened. 
(11) Line up notch on recei\·er with nib on horn but- 
ton. Push button until in snaps into place. 


4-WAY EMERGENCY FLASHER (HAZARD WARNING) 


All models are equipped with a four-way emergency 


flasher system. With the switch activated, the two front 
and two rear directional signal lamps flash on and off 
simultaneously with both directional signal indicator 
lamps on the instrument clusters. 
· 


This system makes use of the conventional directional 


signal wiring and bulbs, but has a separate battery feed 
wire. flasher unit and switch. It is possible to leave a 


vehicle with the 4-way flasher operating, with the igni- 


tion switch and vehicle doors locked. When the 4-way 


flasher is curned on, the normal directional signal sup- 
ply is disconnected at the directional signal switch and a 


separate battery feed circuit is connected into the switch 
from the fuse panel. The 4-way flasher circuit uses a 
special heavy-duty flasher. Since the 4-way warning 


flasher is of the heavy-duty type. it will flash from one 


to six bulbs at a constant rate. Flashing indicator lights 
do not necessarily mean that ail signal bulbs are 


flashing. 
The 4-way emergency flasher switch is a part of the 
directional signal switch. 
To operate the system, push in on the switch button. 
The 4-way flasher can only be canceled by pulling out 


on the flasher switch knob. 


Refer to Directional Signal Switch for 4-way flasher 
switch removal or replacement procedure. 


The battery feed for the 4-way flasher system is in 
the fuse panel. 


STOPLAMP SWITCH 


The stoplamp switch is self-adjusting and is the same 
for all models. The switch is retained in its mounting_ 


bracket by a spring clip which engages the threaded 


portion of the switch housing (fig. 3R-14). The switch 


may be removed by pulling straight out of the mounting 


bracket and retainer. 


Adjustment 


(1) Depress brake pedal and hold in depressed 


position. 


(2) Push stoplamp switch completely into mounting 
bracket until switch bottoms. 


(3) Release brake pedal and allow it to return to 
undepressed position. Brake pedal will push switch to 


properly adjusted position. 


(4) Check switch operation. Stoplamps should oper- 
ate after 3/8 inch to 5/8 inch of pedal travel. 
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BRACKET 


CONNECTOR 


" 


PEDAL. 


.---.I 


RETAINER 
.PULL 


Fig. 3R-14 
Stoplamp SWitch 


Stoplamp Switch Electrical Test 


This test requires a voltmeter. 


(1) Ground one lead of voltmeter. 
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(2) Probe each connection of stoplamp switch with 
other lead of voltmeter. 


(a) With switch plunger depressed (brake not 


applied), one switch connector should indicate voltage 
and the other should not. 


(b) With switch plunger released (brake ap- 
plied), both switch leads should show voltage. 


FOG LAMPS 


The fog lamps are available on all models. Mounting 
locations vary depending on vehicle model and optional 
equipment. The switch is located on the far left side of 


the instrument panel (fig. 3R-15). 


NOTE: Foq lm117Js are turned off by the circuit relay 


when the high bea:m dri7Ji11q lumps are turned on. The 


circuit relay 
~-; {,ocated on the right front wheeilwuse 
prwel 11ear the blower rnotor. Refer to Wi·ring Diagrams 


rit the end of this mcmual j(Jr details. 


Aiming Fog Lamps 


(1) Position vehicle on a flat surface, facing and 
approximately 25 feet from wall. 


t2) Remove lamp stone shields (fig. 3R-16). 


(3) Loosen lamp attaching hardware. Turn head- 


lamp and fog lamp switches ON (fig. 3R-15), adjust lamp 
beams as follows: 
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~ .. · 


Fig. 3R-15 
Fuse Holder and Switch Locatlon-Typlcal 


BODY 


GROMMET 


BULB HOLDER 


(al Horizontal distance between light beams on 


wall should be same size as distance between lamps on 


front bumper. 
(bJ Vertical height of light beams on wall 


should be -I inches less than height of lamps on front 
bumper. 


(-1) Tighten lamp attaching hardware. 


(5) Turn off headlamp and fog lamp switches. 
(6) Install lamp stone shields. 


Lamp Bement Raplacamant 


(1) Remove lamp stone shields (fig. 3R-16). 
(2) Remove screws attaching bezel to lamp body. 


Remove bezel from lamp body. 
(3) Remove lens and reflector assembly from lamp 
body. 
( 4) Remove bulb holder from lens and reflector 


assembly. 


(5) Remove !amp element from bulb holder and in-- 
stall replacement lamp element. 


(6) Install bulb 
holder in 
lens and reflector 
assembly. 


(7) Position lens and reflector assembly in lamp 
body with TOP of lens at top of lamp body. 


BEZEL 


STONE SHI ELD 


LENS & REFLECTOR 


80635 
Fig. 3R-16 
Fog Lamp Components 


(8) Position bezel 1Jn lamp bod:: and install attach- 
ing :>crews. 


(9 1 Install stone shield on lamp. 


Switch Replacement 


( 1) Remove switch from instrument panel and dis- 


connect electrical harness (fig. JR-17). 


BULB HOLDER 


BULB 
\ 


SWITCH 
\ 
~ 


j!§"/ 


BRACKET 


80636 


Fig. 3R-17 
Fog Lamp Switch Components 


(2l Connect harness to replacement switch and in- 
stall switch in instrument panel. 
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ENGINE COMPARTMENT LAMP 


This optional lamp obtains current at the battery ter- 
minal of the starter solenoid. A single wire in- 
corporating a fusible link for protection passes current 


to the lamp assembly. The lamp assembly has a mercury 


switch which completes the circuit through the hood 


assembly when the hood is open. When the hood is 
closed, the mercury within the lamp assembly opens the 
circuit and the lamp does not light (fig. 3R-18). 


ENGINE COMPARTMENT 
LAMP ASSEMBLY 


SPLICE 
CONNECTOR\ 


STARTER .-r-;,....,,.,_PJNKlBLACKJ__,fu 
SOLENOID 
. 
y- 


GROUNOS 
/ 


THROUGH/ 
HOOD 
ASSEMBLY 


Fig. 38-18 
Engine Compartment Lamp Wiring 
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INTERIOR LIGHTING 
SYSTEM 


Cargo Lamps 
Courtesy Lamps/Dome Lamps 
Dome/Reading Lamp 


COURTESY LAMPS/DOME LAMPS 


CJ Models 


Page 
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3R-11 
3R-12. 


CJ models equipped with the hardtop have a dome 


lamp located above the liftgate. When removing the 
hardtop, disconnect the wire connector located on the 


left C-pillar. The lamp is operated by turning the head- 


lamp switch knob counterclockwise to the stop. 


The dome lamp lens can be removed by squeezing the 


lens together to disengage the retaining tabs (fig. 3R-19). 
The dome lamp assembly can be removed after remov- 


ing the attaching screws. 


Cherokee-Wagoneer Models 


The courtesy and dome lamps operate when the doors 
are opened. The door pillar switch provides a ground for 


the circuit. 


Glove Box Lamp 


Instrument Cluster Lampa 


Fig. 3R-19 
Dome Lamp-CJ Models 
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Battery feed is from the headlamp switch. When the 
doors are closed, the dome and courtesy lamps are oper- 


ated by rotating the headlamp switch knob counter- 
clockwise to the stop. The ground for the lamps is then 


through the headlamp switch. The standard round dome 


lamp lens has three irregularly spaced barbed tabs that 
are inserted into slots in the dome lamp base to retain it. 
The lens is removed by pulling it downward or by prying 
it down with a small screwdriver (fig. 3R-20). 
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Fig. 3R-20 
Removing Dome Lamp Lens-Cherokee-Wagoneer Models 


To install, align the lens tab with the proper slots and 


snap it into place. 


Truck Models 


The courtesy and dome lamps operate when the doors 
are opened. The door pillar switch provides a ground for 
the circuit. 


Battery feed is from the headlamp switch. When the 
doors are closed, the dome and courtesy lamps are oper- 


ated by rotating the headlamp switch knob counter- 


clockwise to the stop. The ground for the lamps then is 
made through the headlamp switch. 
The dome lamp lens can be removed by squeezing the 
lens together to disengage the retaining tabs (fig. 3R-21). 
The dome lamp assembly can be removed after remov- 
ing two attaching screws. The dome lamp bracket in the 
Truck cab is centrally located above the rear window. 


J42738 


Fig. 3R-21 
Dome Lamp-Truck Models 


LIGHTED VANITY MIRROR 


Cherokee-Wagonear Models 


The lighted vanity mirror (fig. 3R-23) is attached to 
the passenger sun visor. It has one lamp assembly 


mounted at each end of the rnnity mirror. The lamp 
:;\\"itch is located on the right side of the mirror 
assembl;.·. 


DOME/READING LAMP 


Cherokee-Wagoneer Models 


The dome/reading lamp replaces the standard dome 


lamp as an optional accessory. The dome lamp is oper- 
ated by the headlamp switch or door switches like the 
standard dome lamp. Two reading lamps are built into 
the lamp housing and illuminate the driver or passenger 
seat position. The reading lamps are operated individ- 
ually by a sliding switch located next to each lamp (fig. 


3R-22). The reading lamps are grounded through the 
lamp assembly attaching screws to the roof bow. Refer 
to Wiring Diagrams at the end of this ·manual for 
details. 


REFLECTOR 
BASE 


90194 


Fig. 3R-22 
Dome/Reading Lamp-Charoka-Wagoneer Models 


The lighted vanity mirror assembly is equipped with a 


short harness and connector :o ailow removal without 
dropping the headliner. The short harness is connected 
to the dome/reading lamp harness. The circuit is 
grounded at the front roof rail and obtains current from 


the dome/reading lamp circuit. Refer to Wiring Dia- 
grams at the end of this manual for details. 


Fig. 3R-23 
Lighted Vanity Mlrror~herokee-Wagoneer Models. 


CARGO LAMP 


Cherokee-Wagoneer Models 


The cargo lamp is located in the rear headlining and 
controlled by the headlamp switch, door switches, and 
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cargo lamp switch. The cargo lamp switch may be oper- 
ated from the rear of the vehicle after lowering the 
tailgate glass. The cargo lamp switch provides an addi- 


tional ground switch for the cargo lamp. 


:."iOTE: The car,qo lamp on the Tri1ck models is ad- 


dressed in the exterior lighting .>ystern section of this 


chapter. 


GLOVE BOX LAMP 


Current passes from the stoplight switch feed to the 
glove box lamp socket. The glove box lamp switch is 
grounded to the instrument panel and thus has no 


ground wire. When the glove box is open, the switch 
completes the ground circuit through the instrument 


panel. Refer to Wiring Diagrams at the end of this 


manual for details. 


INSTRUMENT CLUSTER LAMPS 


The instrument cluster lamps are covered in detail in· 
Chapter 3C. 


CHASSIS WIRING HARNESS 


WIRING HARNESS COMPONENTS 


Main Harness Connector 


Cln:ult Brokers 
Fuse Panel 
Ignition Switch 
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3R-15 
3R-15 
3R-14 


All models have a main wiring harness connector lo- 
cated at the left upper corner of the dash panel. This 


connector is made up of the engine and forward lamp 


harness at the engine compartment and the fuse and 


instrument panel harness at the passenger com- 
partment side. 
The connector can be removed from the dash panel by 
removing the center bolt from the engine compartment 


side and the two attaching screws from the driver's side. 


Be careful not to bend the male spade terminals when 
removing or installing the connector. The center of the 


connector is filled with a non-conductive grease to pre- 


vent corrosion of the terminals. If any wires are re- 
placed on the engine compartment side, the terminal 


opening must be resealed with a durable waterproof 
.sealer. Do not use string-type body caulk as a sealer. 


Fusible Links 


Fusible links are harness wires covered with a special 
non-flammable insulation. The links protect circuits 


SpecJflcatlons 
Wiring Harness Components 
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which are not normally fused due to carrying high am- 


perage loads or because of their location in the chassis. 


They are used to prevent major harness damage in the 
event a short circuit, short to ground or overload condi- 
tion occurs. 


All Jeep models are equipped with fusible links, lo- 


cated in the engine compartment, which protect the 
circuits shown in the Wiring Diagrams. 


Each link is of a fixed value for the specific load. 
Replacement links are listed in the parts catalog. 


:."iOTE: Failure of a f~tsible li11k is of ten caused by ri 
grrrunded circuit: therefore, the cause of the f ailure 


nmst be detennined prior to ins tailing a new link. 


Fusible Link Replacement 


( 1) Disconnect battery negative cable. 


12) Follow one end of the link rn the terminal end. 
Follow the remaining end to wire har:1ess . 


I 3) Remove harness tape approximately 2 inches 


from where link enters harness; :he soidered .spiice will 
be visible. 


( 4) Following the wiring diagram, determine which 


circuit(s) may have caused the failure. Test the circuit(s) 
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using an ohmmeter or test light until grou'nd condition 
is located and corrected. 


(5) Unsolder link from harness, solder replacement 
link to harness wire(s). 


NOTE: Solder joint .ffUST be made with rosin core 
solder mdy. DO NOT use acid or acid cure solder. Protect 


harness wires frorn darnage when so/,dering. 


(6) Tape harness using plastic electrical tape. 


(7) Route wire as originally installed and make 


connection. 
(8) Connect battery negative cable and check oper- 
ation of the circuit(s) involved. 


IGNITION SWITCH 


The ignition switch is mounted on the lower section of 


the steering column and is connected to the key lock 
assembly by a remote lock rod. 


Removal 


(1) Place key lock in Off-LOCK position and re- 
move two switch attaching screws. 
(2) Disconnect switch from remote rod. 


(3) Disconnect harness connector and remove 


switch from steering column. 


Testing 


The ignition switch terminals are shown in figure 3R- 


24. 


To test the ignition switch circuitry and continuity, 
place the slide bar in the position to be tested and use 


either an ohmmeter or Continuity Light J-21008. 
Ignition switch slide bar positions can be easily identi- 
fied by first locating the alignment hole located in the 
flat portion of the switch adjacent to the terminals. 
Starting from the alignment hole end of the switch, the 
switch positions are: Accessory, Off-LOCK, Off, On, 


and. Start; Each position has a detent stop except 
START which is spring loaded to release when the key is 


released. 
No electrical resistance should be indicated (test lamp 


on I between two connected terminals. The maximum 


voltage drop between any two connected terminals, as 
shown in the Ignition Switch Chart, should not exceed 


12.5 millivolts per amp. For example: If a 10-amp load is 
drawn through the switch, maximum voltage drop 
should be 10 x 0.0125 or 0.125 volt. 


Installation 


Standard Column 


(1) With actuator rod disconnected, position switch 


as shown in figure 3R-25. 
(2) Move slider to extreme left (Accessory position). 


Q START 
11 -----+-•-·UON 


s 


OFF 


LOCJ<Q 
ACC.QI 
""""""--( 11. 


I 


0 


13----....... ---~1 


U<~--l..~--..,_t-.................. 83 
I 
o I 
o, 


Gi------+-----~ I 
0 
I 
o 
I 
OI 


G2 -----+----'\.JI 


r 


! 


'-- 


o 
I 


0 
0 


I 


Fig. 38-24 lpltloa Swltcll Tnl111l1 


CASE 
GNO. 
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NOTE: The left side of the ignition switch is toward the 
steering wheel. 


(3) Position actuator rod in the slider hole and in- 
::itall switch to steering column being careiul not to move 


the slider out of the detent. 


-- 
I - --- 


ACTUATOR 
ROD 
ON 


OFF 


OFF-LOCK 


ACCESSORY 


STEERING WHEEL 
(:J 


STANDARD COLUMN 


.:_. L_ __ _ 


, .. - 


ACTUATOR 
ROD 


ON 


START 
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J 


STEERING 
ACCESSORY 
COLUMN 


OFF-LOCK 


OFF 


STEERING WHEEL 


TILT COLUMN 
IGNITION SWITCH 


POSITION 
CIRCUIT 


START 
1-1, B·1 & S 
CONNECTED 
G-1 , G-2 
GROUNDED 


ON 
1·1 & B·1 
CONNECTED 
A & B·2 
CONNECTED 
1-3 & B-3 
CONNECTED 


OFF 
OPEN 


OFF-LOCK 
OPEN 


ACCESSORY 
A& B-2 
CONNECTED 


B-1, 8-2 & 8-3 (COMMON CONNECTION) 
A42215 


Fig. 3R-25 
Ignition Switch Positions 


( 4) Hold key in Accessory position and push switch 


down column slightly to remove slack in actuator rod. 


(5) Tighten attaching screws securely. 


(6) Connect white connector and then black con- 
nector to switch. 


(7) Install steering tube cover. 


Till Column 


(1) With actuator rod disconnected, position switch 


as shown in figure 3R-25. 


(2) Move 
siider 
to extreme 
right (Accessory 


position !. 


NOTE: The 11qht side of the ignition switch is down- 


warri fmrn the steering wheel. 


(3) Position actuator rod in slider hole. 


(4) Install switch to steering column but do not 


tighten attaching screws. 


(5) Lightly push switch down column (away from 


steering wheel) to remove lash in actuator rod, while 
holding key in Accessory position. Be careful not to 
move slider out of detent. 


(6) Tighten attaching screws securely. 


(7) Connect white connector and then black con- 
nector to ignition switch. 


(8) Install steering tube cover. !f removed. 


FUSE PANEL 


The fuse panel is located on the passenger com- 


partment side of the dash panel. attached to the mam 
harness connector (figs . 3R-:26 and :27). 


CIRCUIT BREAKERS 


CJ Models 


Headlamps are protected by a 24-amp circuit breaker 


located in the headlamp switch. 
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REAR VIEW 


90199 
FRONT VIEW 


Ag. 38-26 . Fuse Panel Cln:vltry and Fun Appllcatloa~ Models 


Charokaa-Wagonaar-Truck Models 


Headlamps are protected by a 24-amp circuit breaker 


located in the headlamp switch. 


REAR VIEW 


FRONT VIEW 


Fig. 38-27 Fuse Panel Circuitry aad Fuse Appllcatlon- 
Cherok11-W1goaeer-Truck Models 


90200 


The tailgate window circuits are protected by two 30- 


ampere circuit breakers located in the fuse panel. 


One circuit breaker is used in the instrument panel 
switch circuit and the other is used in the tailgate key 
operated switch circuit. 


Torque Specifications 


Service Set-To Torques should be usea when assembling components. 


Service In-Use Recheck Torques should be used for checking a pre-torquea item. 


Steering Wheel Nut ... ...... . . . .. ... ... . ..... . .. .. .. . ...... . 


Directional Signal Switch Handle .............. . ..... . ..... . . 
Hazard Warning Knob Mounting Screws ................ .... . 


Service Set-To Torque 


USA (in-lbsl 


35 ft-lbs 


25 


5 


Metric (N -ml 


48 


3 
0.5 


All Torque values given in inch-pounds and newton -meters with dry fits unless otherwise specified. 


J-23653 LOCI< 
PLATE COMPRESSOR 


J-21232-01 FRONT PUMP 
OIL SEAL REMOVER 
(STEERING WHEEL PULLER I 


Tools 


J-25300-10 
HEADLIGHT AIMER 


UGHTINli ::>Y::i I l:M::S JH-11 


Service In-Use Recheck Torque 


USA (in-lbsl 
Metric (N·ml 


30-40 ft-lbs 


15-30 
2-5 


a • 


-----. 


J-21008 
CONTINUITY LAMP 


41-54 


2-3 


0.2-0.5 


703778 


~, 
.. 
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HORN 
SYSTEMS 


GENERAL 


Pat• 
Genll'll 
38-1 
Hom Adlustment 
38-2 


The horn circuit includes horn(s), horn relay, battery, 
steering column wiring harness, horn ring, and the body 
sheet metal. 
W agoneer, Cherokee and Truck model horns are lo- 
cated on the radiator grille face panel behind the plastic 


grille. The grille must be removed to gain access to the 


horns. 


CJ model horns are located on the inner left 
wheelhouse. 
A cadmium-plated ground screw is used to attach the 
horn(s) to the body. Do not substitute other types of 
ground screws as they may become corroded and cause a 


loss of ground. 
To reduce the current flow through the horn ring 


·contacts, a relay is used between the battery and horn. 
The horn relay consists of an electromagnet and a set of 
contacts arranged so that when the magnet is energized 
an armature is attracted and the contacts close. A spring 
keeps the contacts open when the unit is at rest. The 
horn-ring contacts carry only relay current, while the 
relay opens and closes the circuit between the horn and 
battery (fig. 3S-1). 


RED W/T 


1~ 
liiIDT ~-~g~~CT 


HORN 
3 
I Ll ~ 


TO MAIN 
RED 
1 
BLACK W/T 
HARNESS 
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Fig. 38-1 
Hom Circuit Schematic 


A fusible link is incorporated in the main wiring har- 
ness to furnish protection against major harness 
damage. 
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Hom System Dl1ngosl11nd Repair 
38-1 
SpeclflcatJons 
38-2 


When a grounded circuit or overload occurs in the 
horn circuit, damage will be limited to the fusible link. 


HORN SYSTEM DIAGNOSIS AND REPAIR 


In case of horn system failure, proceed as follows: 


(1) Using a test light or voltmeter, check for battery 
voltage in the red lead to relay before individual com- 
ponents are tested or replaced. 


(2) A lack of voltage indicates fusible link or har- 
ness is open and cause of failure must be determined 
and repaired prior to installing a replacement fusible I 
link or other components. 


(3) The replacement fusible link is supplied in the 


proper length with a terminal connector on one end. 


( 4) Inspect wiring between horn, relay and battery 
for loose connections, faulty insulation, corroded termi- 
nals, or improper ground connection at horn base. 


NOTE: Be sure the clip on the horn mounting bracket 
cuts through the inner wheelhouse to ensure a good 
ground. 


(5) If horn does not operate when ring or button is 
depressed, ground number 2 terminal (fig. 3S-l) of horn 


relay with a jumper lead. If horn operates, this indicates 


proper operation of horn and relay. 
(6) Inspect horn ring switch and wire from switch 
to relay carefully for source of trouble. 


CAUTION: Do not ground red lead. 


(7) If horn does not operate, ground number 2 ter- 


minal and connect a jumper lead from horn relay termi- 
nals 1 to 3. 


(8) If horn now operates, a faulty horn relay is 


indicated. 
(9) If it does not operate, check wiring and con- 
nections between the horn relay terminal number 3 and 
horn for continuity. 
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I 


(10) Connect a jumper lead from horn base to the 


vehicle chassis or engine and repeat the above tests. 


(11) If horn now operates, remove attaching screw, 


horn and mounting bracket, clean mating surfaces. 


(12) Install horn, mounting bracket and attaching 
screw, tightened screw to 15 foot-pounds (20 N•m) 
torque. 


(13) If horn still does not operate, horn is inoperative 
and must be replaced. 


(14) To check for bad component ground, place a 


voltmeter between component and ground. If a sizable 
voltage is shown on the meter, repair the poor ground 
connection. 


(15) Continuous horn operation is usually caused by 
improper ground in horn ring or button wiring. 


HORN ADJUSTMENT 


Adjust. current by turning the adjusting screw 
counterclockwise to decrease the current until the speci- 
fied current is reached. Current adjustment is very sen- 
sitive. Therefore, care must be taken not to turn the 
horn adjustment screw too far. Turn only 1/10 of a turn 
at one time. 


(1) Check for normal · battery voltage (about 12.6 
volts). 


(2) Connect ammeter in series between horn and 
battery and read current as shown in figure 3S-2. 


(3) Adjust current to 4.5 amps. 


NOTE: Do not stuff rags or other materials in the horn 
'[J1"otector to muffle the sound while adjusting, as this 
changes the vibration frequency and would give a raise 


in current setting. When adjusting a set of horns, each 
horn should be connected and adjusted separately, then 


check for tone by operating as a pair. 


AMMETER 


l 
[Q J 


BATTERY 


42233 


Fig. 3S-2 Conaectlon for Hom Adjustment 


SPECIFICATIONS 


Electrical Specifications 


Item 
Current Flow 


Horn 
4-5 Amps 


70446 


Torque Specifications 


Service Set· To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (ft - lbs I 


Horn Bracket Screw . . ....... . ....... . . .... .. . .... .. ..... . 


Service 
Set· To 


Torque 


15 


All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 


Service 


In-Use 
Recheck 
Torque 


8-17 


Metric (N·ml 


Service 
Service 
In-Use 
Set· To 
Recheck 
Torque 
Torque 


20 
11-23 


70445 


WINDSHIELD 
WIPERS 
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Cherok11-W1gon11r-Truci Wlndsnllfd Wlpen 31-4 
CJ Wlndsbllfd Wipers 31 -1 
CJ WINDSHIELD WIPER 


Pa1e 


Genenl 
31-1 
Pivot Shift Body and Unk11e 
3T-2 
Two-Spud Wiper Motor 
31 -2 
W11ber Pump 
3T -3 


3T-l 


PIQe 


Tools 
JT-19 


P19e 


Wiper and WHher Control 
31 -2 
Wiper Arm Repl1cam11t 
3T·2 
Wiper Blide R1pi1e1m1nt 
3T -1 


GENERAL 
WIPER BLADE REPLACEMENT 


All CJ models are equipped with a two-speed, electric 
wiper motor. 
The motor is mounted on the lower left corner of the 
windshield (fig. 3T-1). 


PIVOT SHAFT 
ANO ARM 


The wiper blade assembly is removed from the wiper 


arm by holding the blade away from the windshield, and 


pushing it firmly against the tip of the arm to compress I 


the locking spring and disengage the retaining pin. At 


MOTOR 
COVER~ 


CRANK ANO 
MOTOR~ 


CONTROL 


ESCUTCHEON 
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3T-2 
WINDSHIELD WIPERS 


the same time, pivot the blade clockwise to unhook it 


from the end of the arm. 


To install, place blade assembly on wiper arm and 
snap blade assembly into position. 


WIPER ARM REPLACEMENT 


(1) Remove windshield wiper arm from pivot shaft 


body with Remover Tool J-22128 as shown in figure 
3T-2. 


WIPER ARM 


~ 
" 
. ··..._ 
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Ag. 3T-Z 
Wiper Arm Removal 


(2 ) To install, push wiper arm over pivot shaft. Be 


sure pivot shaft is in Park position and wiper arm is 


positioned as shown in figure 3T-3. 


PASSENGER SIDE 


. 3·1/8 INCHES 


DRIVER SIDE 


2·1/2 INCHES 


Fig. 3T-3 
Wiper Arm Pari Position 


PIVOT SHAFT BODY AND LINKAGE 


Removal 


(1) Remove right and left wiper arms. 


60612 


(2) Remove nuts attaching pivots to windshield 
frame. 


1 :3l Remove necessary top cor.iponents from wind- 
shield frame. 


! 4) Remove right · and le!t windshield hoiddown 


knobs and fold windshield down. 


(5) Remove right and left access hole covers. 


(6) Disconnect wiper motor drive link from left 
wiper pivot. 


(7) Remove pivot shaft body and linkage from ac- 


cess hole. 


Installation 


( 1) Install pivot shaft body and linkage in wind- 


shield frame. 


(2) Connect wiper motor drive link to left wiper 


pivot. 


(3) Install right and left access hole covers. 


(4) Raise windshield to upright position and install 
right and left windshield holddown knobs. 


(5) Install nuts attaching pivots to windshield - 
frame. 


(6) Install right and left wiper arms. 


(7) Install necessary top components on windshield 


frame. 


WIPER AND WASHER CONTROL 


The control switch is mounted on the instrument 
panel. The switch is a through-type multi-position 


switch which does not require grounding for proper 


operation. 


The two-speed wiper motor is energized for contin- 
uous wiping action by turning the control knob in a 
clockwise direction. 
The electric washer pump is operated by depressing 


the wiper control knob. 


Removal 


(1) On models with air conditioning, remove screws 


attaching evaporator assembly to instrument panel and 


lower evaporator assembly. 


12) Remove control knob. 


(3) Remove nut and switch. 


( 4 l Mark wire color locations on switch and dis- 


connect wires. 


Installation 


(1) Connect wires to switch, in proper location as 


noted above . 


(2) Position switch in instrument panel and install 


attaching nut. 


(3) Install control knob. 


(4l Install evaporator assembly, if removed. 


TWO-SPEED WIPER MOTOR 


The wiper motor is protected by a 4.5-amp circuit 


breaker in the fuse panel. 


When ~ he wiper switch is moved to the low speed 


position, current i!ows from the fuse panel to terminal B 


1 fig. 3T--il of the wiper switch, through the wiper switch 


to terminal 2. then through the green wire to the motor 


low speed brush and through the armature to ground. 


B 


w 


3 


SeleCTor Position 


Off or Park 
8-1 


l.ow Speed 
8-2 


High Speed. 
8-3 


Wash 
8-W 
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Rg. JT-4 
Continuity Test for Wiper Switch 


With the wiper switch in the high speed position. 


current flows from the fuse panel to terminal B of the 
wiper switch, through the wiper switch to terminal 3, 
then through the red wire to the motor high speed brush 


and through the armature to ground. 
When the wiper switch is turned off; current flows 
from the fuse panel to terminal B of the wiper switch, 


through the wiper switch to terminal 1, then through 


the black wire to the park contact points to the motor 


low speed brush and through the armature to ground. 


When the cam on the 'Niper drive gear opens the park 


contact points, the r'eed circuit co the motor low speed 


brush is interrupted and the motor is in park. 


Trouhleshootlng Procedures 


The wiper motor may be operated independently of 


the switch to aid in determining defective components. 


NOTE: The wiper motor rnu:;c l;e grounded for proper 


11µercition and dun.:nq cill wiper tests. 


With ignition switch on, check for 12-volts at switch 


terminal B. If 12-volt test lamp lights but wiper motor 
does not operate, connect a jumper wire from ground 
strap on motor to a good body ground. If motor still does 
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not operate. disconnect wmng from sw·tch. using a 
jumper wire, connect switch terminals 2 tnd B. This 


connection should give low speed operation. If wiper 


motor does not operate in low speed, there is an ')pen in 


the green wire, a defective internal motor connection or 


a stuck low speed brush. 


To obtain high speed, connect a jumper wire between 


terminals 3 and B. If wiper motor fails to operate, there 


is an open in the red wire, a defective internal motor 
connection. or a stuck high speed brush. 
With the wiper blades in a position other than park, 
connect a jumper wire between terminals 1 and B. The 


wiper blades should run on low speed and stop in the 


park position. If the motor does not run after making 


the jumper connection, there is an open in the black 


wire. a defective internal motor connection, a mis- 
aligned or damaged set of contact points or a bad con- 
nection through the park point set to the low speed 


brush. If the wiper motor runs but does not park, the 


cam on the drive gear is not sufficiently breaking the 


contact points. 
If wiper motor operation is intermittent, a defective 
solder joint, wiring connection, body ground or worn 
brush may ~ause the condition. 


Removal with Crash Pad 


NOTE: Without crash pad. remove wiper motor cover. 


( 1l Remove necessary top components from wind- 
shield frame. 


(2) Remove right and left windshield holddown 


knobs and fold windshield down. 


(3) Remove left access hole cover. 


( 4) Disconnect drive link from left wiper pivot. 


!5) Disconnect wiper motor wire harness from 
switch. 


f6l Remove attaching screws and remove wiper 


motor. 


Installation with Crash Pad 


( ll Position wiper motor on windshield frame and 


instail attaching screws. 


( 2l Connect wiper motor wire harness to switch. 


I 3 l Connect drive link ;;o left wiper pivot. 


(.il Install left access hole cover. 


(5) Raise windshield to upright position and install 
right and left windshield holddown knobs. 


f6l Install necessary top components on windshield 


frame. 


WASHER PUMP 


The eiectric washer pump assembly is mounted in the 


water reservoir. The impeller motor case is grounded to 


the body sheet metal by a black ground wire. It is ener- 
gized by a yellow feed wire from the single blade termi- 
nal on the control switch. 
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The two-speed electric windshield wipers and electric 
washers are standard equipment. Aii optional inter- 


mittent wiper system provides a pause between wipe 
cycles for use during conditions of very light 


precipitation. 
The controls for the windshield wipers are mounted 
on the instrument panel to the left of the steering 
column. 
The electric wipers are operated by turning the con- 
trol knob to the right. For intermittent operation, turn 
knob to the left. Electric washers are actuated by de- 
pressing the wiper control knob. 
The wiper arms are actuated by a link and pivot 
assembly attached to the wiper motor. 
The wiper motor is mounted to an adapter plate 
mounted to dash panel. 
The wiper arms move in a tandem-like action and 
park to the right side of the car. 


CAUTION: The wiper arms and blades must not be 
moved manually from side to side or damage could 


result. 


WIPER BLADE REPLACEMENT 


(1) To remove wiper blade from mounting pin on 
wiper arm, pull up on retainer spring and remove wiper 
blade (fig. 3T-5). 


(2) To install, push blade frame onto mounting pin 
so that retainer spring engages pin. Be sure blade is 


securely attached to arm. 


WIPER BLADE ELEMENT REPLACEMENT 


(1) Place frame of wiper blade on a firm surface 
with notched end of blade element backing strip as 
shown in figure 3T-6. 


(2) Pull up and twist counterclockwise plastic back- 


ing strip, unlocking backing strip from retaining tab. 


(3) Slide backing strip down and align with next 
retaining tab, twist slightly and unlock backing strip 
from retaining tab. 


( 4) Repeat procedure for remaining tabs until blade 
element is detached from frame. 


( 5 ) To install, engage notched end of blade element 
backing strip with first wiper blade frame retaining tab. 
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(6) Slide backing strip up and align with next back- 
ing strip. 


(7) Repeat procedure for next· three retaining tabs. 


(8 ) For last retaining tab, place frame on firm sur- 
face, pull up and twist backing strip clockwise, locking 
strip into retaining tab. 


WIPER ARM REPLACEMENT 


(1) Raise blade end of arm from windshield and 
move spring tab away from pivot shaft. Disengage aux- 


iliary arm retainer clip (driver's side only) from pivot 
pin and pull wiper arm from pivot shaft. 


(2) To install, start wiper on pivot shaft, position 
auxiliary arm on pivot and slide retaining clip down to 
lock arm in position. Push wiper arm down on pivot 
shaft until it bottoms. Be sure that pivot shaft is in Park 
position and wiper arm is positioned as shown in figure 
3T-7. 


(3) Wet windshield and recheck Park position by 
operating wiper motor several times-ON and OFF. 


PULL UP f 
ANO TWIST 
~ 
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PLASTIC BACKING 


RUBBER BLADE 
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WIPER PIVOT SHAFT BODY AND LINKAGE 


Removal without Air Conditioning 


(1) Remove wiper arms, pivot shaft nuts, washers, 


escutcheons. and gaskets (fig. 3T-8). 


(2) Disconnect drive arm from motor crank. 


(3) Remove individual links where necessary to re- 
move pivot shaft bodies without excessive interference. 


Installation without Air Conditioning 


(1) Install wiper pivot shafts and linkage. 


(2) Connect drive arm to motor crank. 


(3) Install gaskets, escutcheons. \1.rashers. pivot 
shaft nuts, and wiper arms. 


Removal with Air Conditioning 


(1) Disconnect battery negative cable. 
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Ra. 3T-7 Wiper Arm Pari Location Ma1W11111ats (lncial 


(2) Remove left wiper arm, pivot shaft nut, washer, 


escutcheon and gasket. 


(3) Remove instrument cluster as outlined in Chap- 


ter 3C. 


BLADE 
I 
' A( 


(4) Remove left defroster duct. 


15) Disconnect drive arm from motor crank arm. 


( 6) Lower glove box to gain access to right linkage 
clip and remove clip. 
(7) Remove screws attaching left pivot shaft body. 


(8) Remove left pivot shaft body and linkage assem- 
bly through instrument cluster opening. 


Installation with. Air Conditioning 


(1) Install left pivot shaft body and linkage assem- 
bly through instrument cluster opening. 
(2) Position left pivot shaft body in opening and 
install attaching screws. 


(3) Connect linkage to right pivot shaft body and 


install clip and glove box. 


( 4) Connect drive arm to motor crank arm. 


\ 
BLADE 


"' 


ARTICULATING 
ARM 


NUT 


GASKET 


LEFT PIVOT 
SHAFT BODY 


SCREW -\.J 
~. 


AUX. 
ARM 


WAVE WASHER 


RIGHT PIVOT 


--SCREW 
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(5) Install left defroster duct. 
DIAGNOSIS AND CIRCUITRY 


(6) Install instrument cluster as outlined in Chapter 
3C. 


(7) Install gasket, escutcheon, washer, pivot shaft 


nut and left wiper arm. 


This section is a guide to troubleshooting the wind- 
shield wiper system used on Cherokee, W agoneer and 
Truck models. It consists of two parts: Diagnosis Charts 


and Circuitry Illustrations (fig. 3T-9 and 3T-10). 
(8) Connect battery negative cable. 


Service Diagnosis 


WINDSHIELD WIPERS DO NOT OPERATE OR 
OPERATE AT ONE SPEED ONLY 


BOTH SPEEDS 


CHECK FOR FOREIGN OBJ ECT INTERFERING WITH 
LINKAGE. 
I 
SYSTEM IS FREE 
I 


I 
NOL IGHT 
..------1 
NO CONTINUITY OF CIRCUITRY TO THE WIPER 
MOTOR - CHECK IGNITION SWITCH, WIPER SWITCH , 


HARNESS . ANO TERMINALS FOR OPEN CIRCUITS. 


I 


I 
HIGH OR LOW SPEED 
I 


WITH IGNITION SWITCH ON ANO WIPER SWITCH AT 
LOW SPEED ANO THEN HIGH SPEED SETTING. CON- 
NECT A TEST LIGHT BETWEEN THE TERMINALS OF 
THE WIRING HARNESS PLUG THAT CONNECT TO 
THE WIPER MOTOR LEAD AND GROUND AS FOL- 


LOWS: 


LOW SPEED: 
HIGH SPEED: 


BLUE W/TR 
BLUE AND 
ANO GROUND 
GROUND 


LIGHT ON 


j 


CHECK FOR LOOSE OR MISALIGNED CONNECTION BE- 
TWEEN WIRING HARNESS PLUG ANO MOTOR PLUG - 


CHECK MOTOR GROUND STRAP CONNECTIONS. 


l 


IF STILL WILL NOT OPERATE ON HIGH AND/OR LOW 
SPEED, REPLACE WIPER MOTOR. 
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3T -8 
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I 


PARKS OK 
! 


' 
Service Diagnosis (Continued) 


WINDSHIELD WIPERS DO NOT PARK 


I VERIFY THE COMPLAINT. I 


., 


DISCONNECT THE WIPER MOTOR ANO DO THE FOR· 


LOWING AT THE WIPER MOTOR PLUG. 


1. CONNECT THE BLACK TO THE WHITE LEAD. 


2. FEED 12 VOL TS DIRECTLY TO THE RED LEAD. 


I 


NO PARK 
! 


WITH IGNITION SWITCH ON ANO WIPER SWITCH AT 
OFF (PARK) SETTING, DO THE FOLLOWING AT THE 
WIRING HARNESS PLUG THAT CONNECTS TO MOTOR : 


REPLACE THE WIPER MOTOR. 


CONNECT A TEST LIGHT BETWEEN GROUND AND 
PINK W/TR LEAD. 


CHECK CONTINUITY BETWEEN YELLOW W/TR LEAD 
AND BLUE W/TR LEAD. 


I 
I 


NO LJGHI AND/OR 
NO CONTINUITY 


RECHECK HARNESS CONNECTIONS BETWEEN MOTOR 


AND INSTRUMENT PANEL SWITCH . 


I 


NOT OK 


t 


I 


OK 


I 
., 


REPAIR HARNESS CONNECTION. 
REPLACE INSTRUMENT PANEL SWITCH . 
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I 


STOPS SUODENL Y OR 
OPERATES INTERMITTENTLY 


(CIRCUIT BREAKER OPENS) 


•TEST CIRCUIT BREAKER. 


STILL STOPS DURING TEST 


i 


REPLACE BLADES. 


Service Diagnosis (Continued) 


WIPER MOTOR QUITS WHILE WIPING 


WITH ENGINE IDLING AND BLOWER MOTOR ON HIGH 
OPERATE WIPERS AT HIGH SPEED SETTING FOR FIVE 
(51 CYCLES CONSISTING OF 3 SECONDS OF WATER 
AND 57 SECONDS DRYING. 


••REPEAT 5 CYCLE TEST. 


• •REPEAT 5 MINUTE (5 CYCLE) TEST. 


I 


STILL STOPS DURING TEST. 


! 


REPLACE MOTOR. 


• 
CIRCUIT BREAKER IS INTEGRAL WITH INSTRUMENT PANEL SWITCH . 


I 
STRUGGLES TO A COMPLETE 
STOP (STALLED MOTORl 


CLEAN GLASS AND/OR 
REPLACE WIPER BLADES. 


STILL STOPS DURING TEST 


*TEST CIRCUIT BREAKER. 


• • ALLOW MOTOR TO COOL TO 140° FOR LOWER BEFORE STARTING REPEAT TESTS. IF MOTOR IS 140° FOR LOWER, THE 
HAND CAN BE HELD AGAINST MOTOR WITHOUT DISCOMFORT. 
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WINDSHIELD WIPERS 


Service Diagnosis (Continued) 


NO INTERMITTENT WIPER - HIGH, LOW SPEED 
AND PARK OK 


.. 
- 
- 


I VERIFY "THE CONDITION'. I 


DO BLADES STOP ANO START IN MIDDLE OF CYCLE. 
ERA Tl CALLY? 


... 


I 


,.. 
I 


.. YES . 
NO 


TESrCIRCUIT BREAKER.~ 
·.- 
· · · - . • - 
- · __ . . - ·· 
.- __ _ 
. __ CHECK CONTINUITY OF WIPER SWITCH. 


-· 
NOrOK 
OK 


·--1-- 
t .. 


REPLACE SWITCH. 
CHECK CONTINUITY OF WIRING BETWEEN SWITCH, 
GOVERNOR ANO GROUND. 


NOT OK 
OK 
l 
t 


REPAIR WIRING AS NECESSARY . 
REPLACE GOVERNOR. 


•w1PER SWITCHES HAVE INTERNAL CIRCUIT BREAKERS WHICH REQUIRE REPLACEMENT OF ENTIRE SWITCH . 
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Service D!agnoaia (Continued) 


I 


NO INTERMITTENT WIPE, LOW SPEED 
AND PARK - HIGH SPEED 0.K. 


I 
I 
VERIFY THE CONDITION. 
I 
I 


I 
NO INTERMITTENT OR LOW SPEED WIPE. I 
WIPER SWITCH OPERATES ERRATICALLY IN INTER- 
MITTENT OR LOW SPEED - HIGH SPEED O.K. 


~ - 


I 
CHECK CONTINUITY OF WIPER SWITCH.. I 


CHECK FOR LOOSE CONNECTORS ON GOVERNOR • 


·----- -.. ~- - 
· ------·---······-------- ....... 
.. ,.- -- - ...... ·- --------·-"": 


.. 
.-: .. 
· ~ 
.. . 


.• j~Or)K.- 
· : 
_ _ ,. ~: , _ :~<; r .:.~~' aie 


. REPLACE WIPER SWITCH;. 1. 
- ~· ·: : ,.",: ~ · 


-·--· - .. - 
·. ·.- :.. 


·.,, .. 
...:. . 


OK. 


CHECK CONTINUITY OF.WIRING BETWEEN SWITCH , 


GOVERNOR. WIPER MOTOR ANO GROUND. 


- ........ -- ---·· ,. _ _____ 
;.._._ ____ ___ ·---· --- - · 


. ; 


NOT OK 
OK ······· r· 
·~ ·· 


REPAIR WIRING .AS NECESSARY . 
. REPl:..ACE GOVERNOR . 
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Service Diagnosis (Continued) 


WINDSHIELD WASHER DOES NOT OPERATE 


.. -·- -- ·····-· 
I VERIFY THE CONDITION. l 


MOTOR RUNS BUT DOES NOT PUMP OR IS WEAK. 
I MOTOR WILL NOT RUN I 


I CHECK FOR BLOWN FUSE IN FUSE PANEL I 


CHECK FLUID LEVEL, CHECK FOR SPLIT; LOOSE'. 
PINCHED •. OR KINKED · HOSe, CHECK FOR RESTRIC., 
TIONS IN HOSE. 
CHECK FOR DIRT OR ICE IN JE.T 
OPENINGS:. 


OIC... 


! 


I 
REPLACE FUSE 


LIGHT ON 


I 
OK 


DISCONNECT HARNESS PLUG Ar 
RESERVOIR AND CHECK FOR POWER BY 
INSERTING.A TES_TLIGHT,ACR~--- - .- 
CONNECTOR TERMINALS. ENERGIZE 
: 


WASHER CIRCUITBY CLOSING'INSTRU-' 
. 


MENTPANEL.SWITCH-ANO-·IGNITION--'· ·· 


SWITCH. 


''. - 
r 


.......... - 


'------··- -·--···· . ·--- - 
.. ... -- . 


RECONNECT PLUG-IN TO MOTOR AND 
CHECK" FOR ·TtGHTCONNECTION:"""·-·- 


MOTOR DOES NOT RUN. 


·- 
. REPt:ACE"WINOSHrELD WASHER PUMP ASSEMBLY. 


CHECK FOR OPEN HARNESS WIRE. 


... GROUND WIRE OF DEFECTIVE INSTRU· 
MENT PANEL SWITCH . REPAIR DEFECT. 
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RED W/TR 
RED W/TR 


WIPER 
SWITCH 
6 
+ 
CIRCUIT 
NOTE: WIPER SWITCH 


BREAKER 
OPERA TES TWO 


· FUSE 
SETS OF CONTACTS 
PANEL 
:I: 
SIMULTANEOUSLY 
u 
I- 


~ 


SWITCH 
POSITIONS 


H 
p 
P - OFF 
L- LOW 
CJ) 
H - HIGH 
<I: 
ii: 


4 
2 
7 


er 
a: 
I- 
a: 
a: 
I- 
~ 
I- 
I- 
...... 
w 
~ 
--. 
~ 
~ 
ii: 
ii: 
w 
..j 
0 
~ 
0 
~ 
al 
..j 
z 
w 
..j 
..j 
ii: 
a: 
al 
w > 
--- - ·-- 
--- --- 


w 
I- 
w 
~ 
..j 
al 


a 
w 
a: 


WIPER 
MOTOR 


NOTE: IN RUN MOOE. 
MOTOR SWITCH 
CONTACTS MOVE TO 
INTERMITTENT 
PARK POSITION 
ONCE EVERY MOTOR 
REVOLUTION TO 
PROVIDE PARK 
FUNCTION. 


Fig. JT-9 
Wlndsbiald Wiper Circuitry 


WASHER 
PUMP 
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a: 
I-.... 
3: 
0 w 
cc 
cc ... 
.... 
3: 
0 w 
cc 


FUSE 
BLOCK 


:!: u 


~ 
::i: 
en 
~ 
3: 


a: 
I- 
~ 
0 w 
a: 


cc ... 
.... 
3: 
0 w 
a: 


- 


::.:: z 


~ 


NOTE: WIPER SWITCH OPERATES THREE SETS 
OF CONTACTS SIMU LT AN EOUSL Y. 


0 
0 
L 
p 


2 
5 


~ 
z 


~ 


w 
I- 


::i: 
!:: 
- -- - 
---- 


cc ... 
.... 
3: 
w 
::l 
...J 
ca 


BLACK 


a: 
I- 
...... 
3: 
w 
::l 
...J 
ca 
ci 


a: ... 
...... 
3: 
w 
::l 
...J 
ca 
ci 
--- 
--- 


w 
::l 
...J 
ca 


w 
::l 
...J 
al 
ci 


... 
0 
0 
...... 
ii: 


~ 
(J 
~ 
...J 
ca 


a: 
I- 
...... 
3: 
3: 
0 
...J 
...J w 
> 


::.:: z 
a: 


a: 
I- 
~ 
::.:: z 
a: 


0 w 
a: 


w 
I- 


SWITCH 
POSITIONS 


P - OFF 
1- INTERM. 


L-LOW 
H - HIGH 


GROUND THROUGH INSTRUMENT 
PANEL. 


INTERMITTENT 
GOVERNOR 


NOTE: IN RUN MOOE. 
MOTOR SWITCH 
CONTACTS MOVE TO 
INTERMITTENT 
PARK POSITION 
ONCE EVERY MOTOR 
REVOLUTION TO 
PROVIDE PARK 
FUNCTION. 


WIPER MOTOR 


SWITCH 


Ag. 3T-1 O Wlndsblald Wiper with lntenntttent Governor circuitry 
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CONTROL SWITCH 


Removal 


A one-way friction spring in the control knob retains 


it to control switch shaft. This one-way spring allows 
knob to be installed but prevents its removal unless 
spring tension is released. 


(1) Disconnect battery negative cable. 


(2) To remove, locate small notch at base of knob 
and insert a small screwdriver at that point. Apply 
pressure to release spring and pull knob from shaft. 


(3) Remove slotted trim nut from front of switch. 


( 4) Push switch through instrument panel, dis- 


connect from harness and remove. 


Installation 


(1) Connect switch to harness and push through 


instrument panel. 


(2) Install slotted trim nut on front of switch and 
tighten. 


(3) Align control knob and push on shaft. 


(4) Connect battery negative cable. 


Switch Test 


(1) Check wiper switch continuity using Continuity 
Light J-21008 or an ohmmeter. Continuity should exist 
between terminals at various switch positions as shown 


in figure 3T-ll. 


(2) Variable resistance between number 4 and 5 ter- 
minals of an intermittent wiper system must be checked 
with an ohmmeter. This resistance controls governor 
operation for intermittent wiping. If intermittent wipe 


cycle is not operating, but system does operate at both 


low and high speed, resistance between number 4 and 5 


terminals should be checked. With switch control knob 
rotated to full counterclockwise position, ohmmeter 
should indicate 5600 to 8400 ohms. As control knob is 
rotated in a clockwise direction,. resistance should de- 
crease to a minimum of 100 to 900 ohms. 


(3) If continuity and resistance do not check out as 


specified, switch must be replaced. Check wiring for 


proper continuity if switch tests indicate proper 


operation. 


Circuit Breaker Test 


The circuit breaker is located in the wiper control 
switch and has a rating of 7 amps. 
Two separate tests are necessary to check for correct 


circuit breaker operation. 


Test 1 


Connect switch to tester as shown in figure 3T-12. Ad- 


just current draw until it equals circuit breaker rating. 
Leave switch connected to tester for ten minutes. Cur- 


WINDSHIELD WIPERS 
JT-15 


2 


1 
!/L~' 


7~~4 


4 


6 
6 


Standard 
1 ntermittent 


Off or Park 
1-2 
1-2 
3-4 
4-5 


1-2 


Low Speed 
1-2-3 
4-5 to Case 
4-5 


1-2-3 


High Speed 
1-2-5 
4-5 to Case 


4-5 


i 


1-2 


I nterm1nent 
4-5 to Case 


4_5Variable Resist. 


1-9K to 7 K 


Wash 
1-2 
1-2 
6-7 
6·7 


' 


RQ. 3T-11 
Continuity Test for Wiper SWltcbas 


l~ :lt0J 


st_ • 
ct 
Sun. I 


18:J~v:-40 
jl:: . :!.. 


(~~~V~O~L~T~-A~M~P~~~~ 


ALTERNATOR 
TESTER 


Fig. 3T-12 
Circuit Braalcar Test 


4 1528 


rent reading on ammeter should remain at rated cur- 
rent. If circuit breaker opens during ten minute period, 


replace wiper switch assembly. 


3T-16 
WINDSHIELD WIPERS 


Test 2 
( ~ l Press retamm);{ clip onto stud and slide it in 


Connect switch as shown in figure 3T-12. Adjust current 
draw until it is twice switch rating. Current reading on 
ammeter should drop to zero within 15 seconds. If it 
takes longer than 15 seconds for circuit breaker to open 


(current reading drops to zero), replace wiper switch 


assembly. 


INTERMITTENT GOVERNOR 


To check the intermittent governor accurately re- 


quires electronic testing equipment. However, if the in- 
termittent wipe cycle is not satisfactory, check related 
components such as the motor, control switch, and con- 


necting wires. If all components function properly, in- 


stall a new governor. 


The electronic governor assembly is contained in a 


two-inch cube which is attached to an instrument panel 
bracket adjacent to the wiper control switch. The 6-inch 


governor lead plugs into the wipei:- control switch and 


the shorter, 4-inch lead plugs into the instrument panel 


harness (fig. 3T-13). 


CONTROL 
SWITCH 


WIPER MOTOR 


Removal 


INTERMITTENT 


GOVERNOR 
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Rg. JT-13 Intermittent Governor 


(1) Remove screws attaching motor adapter plate to 
dash panel. 


(2) Separate wiper wiring harness connector at 
motor. 


(3) Pull motor and linkage out of opening to expose 


drive link-to-crank stud retaining clip. Raise up lock tab 
of clip with a flat blade screwdriver and slide clip oif 
stud. 


(4) Remove wiper motor assembly. 


Installation 


(1) Position wiper motor assembly and insert crank 


stud into drive link bushing. 


place in stud groove (fig. :JT-1-!J. Check for positi\·e 
retention. 
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Ag. 3T-14 Unlc1ge Ret1ln1r Clip lnst1ll1tlon Saqu•ce 


(3) Install wiper motor attaching screws. Tighten 
attaching screws to 25 inch-pounds (3 N•ml torque. 


Current Draw Test-On Vehicle 


(1) Remove wiper arms and blades and disconnect 


motor lead. 


(2) Connect negative lead of ammeter to positive 


battery post (fig. 3T-15). 


LOW SPEED 
CONNECTION 
WHITE (SHOWN! 
HIGH SPEED 
CONNECTION 
SLUE 


l~J.x0; 
· 


_- 
~ 
Sun. , 
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Ag. 3T-15 Wiper Motor Currant Dl'lw Test Connections 


13) Connect other ammeter test lead to blue wire 


w/ tracer terminal (low speed) of motor harness. Current 


draw should be approximately one amp out :10t more 
than three amps. 
(4) Connect blue wire terminal (high speed). Cur- 
rent draw should remain about the same. In either case. 


current draw should not exceed three amps. 


Park Test 


( 1) Disconnect motor from harness connection. 
Temporarily contact a battery feed to either blue or blue 


w/tracer wire to move wiper arms and blades away 


from normal park position. 
(2) Insert jumper wire from white to black wire 


terminals (fig. 3T-16). 


CHECK TO BE SURE MOTOR IS GROUNDED 


41531 


Ag.31-16 PtriTllt 


(3) Contact a battery feed to red wire terminal of 


motor harness. Motor should operate until wipers have 


reached normal park position. 


( 4) If wiper motor does not park correctly, replace 


or repair wiper motor. 


Dlsanambly 


CAUTION: The motor field consists of two permanent 


ceramic-type magnets which can be damaged by pound- 


ing on the motor housing or the magnets. 


NOTE: Jfark position of drive crank with respect to 
output shaft for correct assembly. 


(1) Remove drive crank attaching nut, drive crank, 


spring washer, and plain washer (fig. 3T-17). 


(2} Remove screws attaching mounting bracket to 
motor. Separate bracket from motor and remove screw 
attaching ground strap to bracket. 


(3) Remove screws attaching gear housing cover to 


housing. Remove cover and gasket. 


WINDSHIELD WIPERS 
3T-17 


1-! l Remove idler gear and pinion by pressing shait 


(with push nut) out of gear housing. 
!5) Remove motor through-bolts and motor 
housing. 


NOTE: The field magnets ·will hold the armature in the 
motor housing as it is removed from the gear housing. 


(6) Remove end play spring, output gear and shaft, 


switch lever, switch washer, and seal from gear housing. 
(7) Remove brushes, harness, and springs from end 
head. 


(8) Remove end head assembly. 


(9) Remove parking lever pin from gear housing. 


(10) Remove all old lubricant from gear housing and 
components. 


(11) Inspect gear housing and all components for 
damage or excessive wear. Replace damaged or exceS: 
sively worn components. 


(12) Apply a coating of American Motors All Pur- 


pose Lubricant, or equivalent, to all bearing surfaces 


and gears. 


Assembly 


(1) Position gear housing on a flat surface with 
inside of housing facing up. 


(2) Position switch washer and switch lever in gear 


housing with cam rider pointing toward output shaft 
hole. 
(3) Install seal and output gear and shaft in gear 
housing. Make certain switch lever is clear of cam and 
gear assembly. 


( 4) Position idler gear and pinion on shaft, and in- 
sert shaft through switch lever and switch washer into 


gear housing. Use a drift and hammer to lightly tap 


shaft to proper depth. A 0.001 to 0.007-inch clearance 
between push nut and gear must be maintained to 
prevent preloading the idler gear. 


(5) Install end play spring in gear housing. 


(6) Install parking lever pin in gear housing. 


(7) Attach brush terminals and switch terminals to 
end head. 


(8) Position end head on gear housing and secure 
with attaching screws. 


(9) Install springs and brushes in end head. Hold 
each brush in the fully retracted position with tag wire 
as shown in figure 3T-18. 


(10) Apply a small amount of lubricant to armature 


end shaft and ball. 


( 11) Install armature in gear housing and remove tag 
wire brush retainers. 


NOTE: Make certain plastic thrust button in end play 
s-pring is bearing against end of armature shaft. 


JT-18 
WINDSHIELD WIPERS 


11. 
SHAFT 
22. 
END HEAD 
1. 
NUT 
12. 
SWITCH WASHER 
23. 
ARMATURE 
2. 
DRIVE CRANK 
13. 
SWITCH LEVER 
24. 
BALL 
3. 
SEAL 
14. 
OUTPUT GEAR AND SHAFT 
25. 
MOTOR HOUSING 
4. 
BRACKET 
15. 
END PLAY SPRING 
26. 
BOLT 
5. 
SCREW 
16. 
IDLER GEAR AND PINION 
v . 
SCREW 
6. 
GROUND STRAP 
17. 
GASKET 
28. 
BRUSH 
7. 
SPRING WASHER 
18. 
SCREW 
29. 
SPRING 
8. 
PLAIN WASHER 
19. 
COVER 
30. 
PARKING LEVER PIN 
9. 
GROMMET 
20. 
PUSH NUT 
31 . 
SCREW 
10. 
GEAR HOUSING 
21. 
BRUSHES ANO HARNESS 
32. 
SEAL 
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Ag. 3T-17 
Wiper Motor and Transmission Components 


( 12) Install motor housing on armature, holding ar- 
mature worm gear to prevent magnetic field from pull- 


ing armature out of position in gear housing. 


(13) Align indicator marks on motor housing and 
gear housing before inserting through-bolts. 


(14) Install through-bolts securing motor housing to 
gear housing. 


(15) . .\.pply generous amount of lubricant to gear 
housing cavity. 


( 16) Position gasket and cover on gear housing and 


install two attaching screws. 


(17) Position motor assembly and ground strap on 
mounting bracket and install ground strap attaching 
screw. 


Ag. 3T-18 
Tag Wire Brush Retainers 
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WINDSHIELD WIPERS 
3T-19 


1181 Install grommets :n mounting bracket and se- 
cure motor assembly to bracket with attaching screws. 
Tighten attaching screws to 23 inch-pounds (3 )[•ml 
torque. 


( 19l Install piain washer and spring washer on out- 
put shaft, position drive .::rank on output shaft in the 
marked position from whicn it was removed, and install 


nut. Tighten nut to 120 inch-pounds (14 N•m) torque . 


.WINDSHIELD WASHERS 


The electric pump assembly is mounted in the bottom 


of the water reservoir. The impeller motor case is 
grounded to the car body by a ground wire. It is ener- 


gized by a feed wire from the number 6 and 7 terminals 


on the control switch. 


SPECIFICATIONS 


Torque Specifications 


Service Set· To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


USA (in-lbs) 


Service 
Set-To 
Torque 


ln·Use 
Recheck 
Torque 


Wiper Motor MTG. Plate to Cowl- . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 
23 
15-35 


100-135 
Windshield Wiper Pivot to Cowl- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
118 


All Torque values given in newton-meters and inch-pounds with dry fits unless otherwise specified. 
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J-25359..C 
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TAILGATE 
WINDOW 
DEFOGGER. 
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General 
3U-1 
Grid Repair 
3U-3 


GENERAL 


The electrically-heated tailgate window grid consists 


of two vertical bus bars and horizontal rows of heating 


elements of silver-bearing, ceramic enamel compound 
that is fused to the inside surface of the tailgate glass. A 
control switch, pilot lamp, timer-relay and wire harness 


complete the circuit. 


~ ..--, 


INDEX 


Page 


Tasting 
3U-2 


Braided wire, soldered to each bus bar at 2-1/ 2-inch - 
intervals, serves as the electrical feed and ground for the 
grid. The grid feed wire is attached to the timer-rela~, 


mounted inside the tailgate. The feed to the relay 1s 
supplied by a wire attached to the fuse panel power 


tailgate terminal (fig. 3U-U. 
A separate control circuit, connected to the heater 
control switch, operates the relay and timer in the relay. 


70503 


Fig. 3U-1 
Heated Har Window Wiring Diagram 


3U-2 
TAILGATE WINDOW DEFOGGER 


With the co ntrol switch on the instrument panel acti- 
vated and i ~n i ti o n swi tch On. the relay contacts close. 


The timer in the relay-operates the defogger for 8 to 12 
minutes. depending on the ambient temperature, or un- 
til the control switch or ignition switch is turned Off. 
The pilot lamp indicates system operation. 


NOTE: The dej(>gger switch and the electric tailgate 


window switch are serviced as an assembly. 


TESTING 


Switch Test 


(1) Turn ignition switch On and press defogger 
switch. 


(2) Disconnect optional equipment wiring harness 
at connector under dash. Connect a 12-volt test lamp 


from purple wire (89) to a good ground (fig. 3U-l). Test 


lamp should light. 
(3) Shut off defogger switch and test lamp should 
not light. 


( 4) To test indicator light, disconnect orange wire 
from lamp. Connect jumper wire from accessory termi- 
nal of new fuse panel to orange wire. With ignition 
switch turned to Accessory position, the lamp should 
light. 


Relay Test 


NOTE: Terminals on the relay are labeled X, Land P. 


(1) Attach negative lead of voltmeter to ground. 
Probe red w/ tr wire (X-terminal) with voltmeter posi- 


tive lead. Voltmeter should indicate battery voltage re- 
gardless of ignition switch position. 
If no voltage is indicated, operate the tailgate window. 


1The tailgate window and rear window defogger are fed 
by the same wire.) If the window operated, the wire 
between the window switch and relay is open. 


(2) Probe orange wire (L-terminal) with voltmeter 
positive lead. No voltage should be indicated. 


(3) Turn ignition switch to On or Accessory posi- 


tion. Voltmeter should indicate voltage. If no voltage is 


indicated. relay is defective, or is not receiving voltage 


from purple wire (P-terminal). 


If relay activates properly, it should remain energized 


8 to 12 minutes before opening (ignition switch must 


remain On). If the time period is too short or excessively 


long, reiay is defective. 


(4) If relay did not energize, connect jumper wire to 


known good 12-volt source in tailgate and probe relay P- 


terminal. If relay clicks when probed, trace purple wire 
for open or short. 


If relay does not click when probed by jumper, check 
relay ground and repair if necessary. If relay still fails to 
operate, it is defective. 


Grid Test 


When a grid is inoperable due to an open circuit, the 
area of glass normally cleared by that grid wi ll remain 
fogged or iced untii adequately warmed by the adjacent 
grids. Use the following procedure to locate a broken 
grid. 


(1) With engine running at idle, press tailgate win- 
dow defogger switch. Defogger lamp should light, in- 
dicating defogger operation. 


NOTE: The feed wire is connected to the right side 


(pa.-;se-11qer 
.~ide) of the window and the ground con- 


11ectirm is mt the left side of the window. 


(2) Use 12vdc voltmeter and contact positive lead of 


voltmeter to right side (feed) vertical bus element on 


inside surface of glass. Contact negative lead to left side 


(ground) bus element (fig. 3U-2l. Voltage drop indicated - 
on meter should be 11 to 13 volts. Connect negative lead 
of voltmeter to good ground-meter reading should not 
change. 


BROKEN 
GRID 


GROUND 
- 


GROUND// 


VOLTMETER 
DC 


/ 


CENTERLINE OF GLASS 


I 


BROKEN 
GRID 


0-VOLT 


12-VOLT 
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Ag. 3U-2 
Voltmeter Connections and Voltage Drop for Grid Continuity 


(3) Keep negative lead connected to ground. Use 
positive lead and carefully contact each grid at approx- 


imate centerline of window. 


(4) Voltage drop of one-half full amount, approx- 


imately six volts. indicates good grid or closed circuit. 


(5) Full voltage drop of 12 volts at centerline in- 
dicates break in grid between positive lead and ground. 


(6) ::-.ro voltage drop (0 •1olts) at centerline indicates 
break in grid between centerline and voltage source or 


feed. 


(7) The exact location of the break can then be pin- 
pointed by moving the positive lead to the left or right 
along the grid until an abrupt change in the voltage 
reading is noticed. 


Grid Repair 


Once a broken or open grid is located, repairs can be 


accomplished using the grid repair kit in accordance 
with the following procedure. 


(1) Using suitable marking pencil, mark location of 


broken or open grid on exterior surf ace of glass. 


(2) Using fine steel wool, lightly rub area to be 
repaired (inside of tailgate window). Clean area with 


isopropyl alcohol (rubbing alcohol). 


(3) Attach two strips of cellulose tape (inside of 
tailgate window) above and below break in grid as 


shown in figure 3U-3. 


TAPE ? 
G ~:.____t_e__.Lt: 


NOTE: GAP MUST 
BE EXACT WIDTH 
OF GRID 


BREAK 
IN GRID 
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Ag. JU-3 
Tailgate Window Defogger Grid Repair 


TAILGATE WINDOW DEFOGGER 
3U-3 


( .. 1) :rlix repair coating until unifor:n in consistency, 
with sil\·er particles mixed throughout fluid. Apply coat- 
ing to break in grid with small brush furnished in kit. 


Apply heavy coat of mixture, extending approximately 


114 inch on either side of break. 


(5) Start engine and press defogger switch. Run 
engine for one minute. Turn ignition switch off. 
(6) Apply second heavy coat of mixture to break in 
grid, extending about 1/4 inch on either side of break. 


(7) Start engine and press defogger switch. Run 
engine until defogger completes cycle (pilot light goes 
off). Turn ignition switch off. 


(8) Remove cellulose tape from inside of tailgate 
window. 


(9) Check repaired area for continuity. Do not 
touch repaired area. 


CAUTION: Do not clean repaired area for .'24 hours. 
The11 clean in.'iide of tailgate window with liquid window 


clem1er. 


(10) Clean pencil markings from exterior surface of 


glass. 


NOTE: If ri more finished appearance is desi.red, re- 
paired area may be .<;tained with tincture of iodine. 
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Radio lntartaranca Diagnosis 


Paga 


3V-10 


3V-2 
3V-10 


3V-9 
3V-3 


3V-2 
3V-1 


3V-14 
3V-6 


All Jeep radios are transistorized and have an output 
impedance of 3.2 ohms .. They operate with the ignition 
switch in the On or Accessory positions. All models use 


non-adjustable, whip-style antennas. Antennas used 


with CB radios are slighly longer than those used with 
other radios. 
On radios with pushbutton tuning the AM or FM 


stations may be preselected, using the five pushquttons. 


or manually tuned. On all · radios. the left-hand knob 
controls power (on and off) and volume. The right-hand 


knob controls station selection. All radios also have ad- 


justment for the bass and treble tone quality. 


AM/FM radios have a slide switch to select AM or FM 


reception and controls for left-right, front-rear speaker 


balance. During stereo reception, a small indicator light 


glows. The light is off during FM monaural reception. 


Cherokee and Wagoneer models use four speakers with 


the stereo radio. A speaker is mounted in each front door 


and rear quarter trim panel. A front-to-rear speaker 


fader control is used with the four-speaker system. It is 


located behind the manual station tuning knob. CJ and 


truck models use a two-speaker system with the stereo 
radio. On truck models a speaker is mounted in each 
front door. On CJ models a speaker is mounted on each 
side of the instrument panel. 


In addition to the above features. all Citizen Band 


t CBl radios have a switch to change from broadcast 
band radio listening into the CB receive or transmit 


mode. 
CAUTION: Do not operate the CB radio urith the an- 


tenua disconnected. Radio damage can result. 
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The radio manufactured date, model and serial num- 


ber are stamped on the radio case. 


Setting the Pushbuttons 


To set each pushbutton for automatic tuning, proceed 


as follows: 


(1) Move vehicle outside building and away from 
high tension lines. 


(2) Permit radio to warm up for several seconds. 
I 


(3) Pull pushbutton out about 112 inch to unlock 


tuner. 


( 4) Select station with manual tuning knob. 


(5) Push pushbutton in as far as it goes (to lock the 


tuner) and then release it. This station is now set for 


automatic tuning. 


16) Follow the same procedure for the remaining 
pushbuttons. 


Radio Polarity 


When servicing the radio. the A (power) lead must be 


connected to the positive side of the power source. If 


connected to the negative side. the radio wiil not operate 


and damage to components will result. 
The radio is grounded internaily. The ground return 


circuit is compieted by grounding ~h e radio cnassis to 


the instrument pane!. When testing on the bench. a 
ground jumper wire must be attached between the radio 


chassis and the negative terminal of a 12-volt battery or 


power supply to complete the power circuit. 


3V-2 
RADIO SOUND SYSTEMS 


ANTENNA TRIMMEFI 


Antenna trimmer adjustment is necessary to match 
the vehicle radio circuit to the vehicle antenna. The 
adjustment should be made after installation of a radio 
or antenna, or after repair to a radio. The adjustment 


also should be checked whenever radio reception is 
unsatisfactory. 


Adjuster Location 


•AM and AM/FM radio: just above the tuning 
control. 
•AM/ FM stereo with tape player: in the tape car- 


tridge slot. 


•AM/FM/CB: just left of pushbuttons on face plate. 


Trimmer Adjustment 


The trimmer adjustment should be made when the 
radio is tuned to a very weak station. It is not necessary 
to be able to receive an understandable station. The 
object is to obtain the greatest volume while the volume 


control is at a medium setting. 


(1) Switch radio to the AM broadcast band. 


(2) Turn on radio and allow to warmup for several 
seconds. 


(3) Turn station control knob to 1400 KC range and 


obtain radio station signal. Turn to medium volume. 


( 4) On AM and AM/FM radios, remove inner and 
outer station tuning control knobs (radios without tape 
player). On AM/FM/Tape radios, open tape door. On 


AM/FM/CB radio the AM adjustment is on the face of 


the radio; The CB adjustment procedure is found in the 
Tuning Antenna Splitter section. 


( 5) Engage small slotted screw head with standard 


screwdriver. 


(6) Turn screw left or right until the greatest vol 


ume can be obtained without touching the volume 


control. 


(7) Install inner and outer tuning control knobs, if 


removed. 


CONTROLS 


AM Radio 


The AM radio (fig. 3V-l) has one dash-mounted 


speaker as standard equipment. The dial bulb is con- 


trolled by the on-off switch; therefore, the bulb has no 


brilliance control. 


AM/FM Multiplex Radio 


An optional :\.M/ FM two-speaker stereo radio is avail- 


able on CJ and truck models. Both speakers are mounted 


in the instrument panel on CJ models and in the doors 
on truck models (fig. 3V-2l. 
All Cherokee and Wagoneer models have optional 


four-speaker systems, one speaker in each front door 
with rear speakers mounted in the rear trim panels. 


The radio has external fader and balance controls (fig. 


:3V-2). An indicator light will come on whenever the 
radio is receiving a stereo signal. 
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Ag. 3V-Z AM/FM/ Sina Radio Controls 


AM/FM Multiplex Tape Radio 


The AM/FM multiplex radio has a built-in, 8-track 
stereo tape player (fig. 3V-3). AM or FM program selec- 


tion is made by moving the slide switch (located on the 
right of the dial face) up or down for the desired pro- 


gramming. Leit to right balance has been preset for 
equal balance and should not require any adjustment. 


However, should it become necessary to adjust for left- 
to-right balance, the balance -control is located in the 
tape cartridge slot and is adjustable with a small stand- 
ard screwdriver (fig. 3V-4). 


STEREO INDICATOR LIGHT 
FM PROGRAM - 
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DIAL 
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Rg. 3V-3 
AM/FM Mulllplex Tape Radio 


Tape Player Operation 


To operate the tape player, place the tape cartridge, 
open tape end first and labeled side up, in the slot and 
push i"n until it is firmly seated. The unit will play the 
selection on the inserted tape. 
To manually change selections, push in and release 


the left-hand volume control. Each program track will 


automatically change and play in succession without 


pushing control. 
To turn the tape player off; pull the tape cartridge out 


approximately one inch. 


Stereo Test Tape 


A Stereo Test Tape Cartridge, J-22683-01, is available 


for checking the operation of the tape player. This tape 
provides a means of checking the player for proper tape 
speed, crosstalk and sound. Follow the instructions on 


the tape cartridge. 


Tape Head and Capstan Cleaning 


One major cause of improper tape player operation is 


oxide buildup on the head. During normal operation. 
iron oxide particles are loosened from the tape and built 
up on the head. This accumulation of oxide can cause 
poor playback and some up and down tape travel. The 
head and drive capstan should be cleaned whenever the 
unit is serviced. or when poor playback or tape travel is 
noted. 
Cleaning may be done either in the vehicle or on a 
sen·ice bench. To clean the head. use a cotton swab 
moistened with commercially available tape head 
cleaner or isopropyl alcohol. Wipe capstan and tape head 
dry (fig. 3V-4). If a commercial tape head cleaner is 


used, follow the manufacturer's recommended cleaning 
procedure. 


RADIO SOUND SYSTEMS 
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TAPE 
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Rg. 3V-4 
Tape Head and Capstan Cleaning hocedure 


AM/FM/Cassette Stereo Radio 


The stereo cassette player (fig. 3V-5) uses cassette 
cartridges. To operate, insert cartridge into cartridge 


door. With power on, the cassette will begin playing in 


the direction of the arrow located on either side of the 
fast-forward/rewind control. To play the other side of 
the tape, push the ieft-hand control knob. The. auto- 


reverse mechanism will automatically begin playing the 


opposite side of the tape when the first side is com,. 
pleted. To advance or rewind the tape, slide the fast- 
forward/rewind knob to the desired position .. The knob 
will remain in either position until it is moved. back to 


the center position. To eject a cartridge, push the right- 
hand control knob. The cartridge will automatically 


eject when the radio is turned off or the ignition switch 
is turned off. 


AM/FM DIAL 


PUSHBUTTON STATION TUNING 
90988 


Rg. 3V-5 
AM/FM/C.1uatte Stereo Radio 


Bulb Replacement 


The radio bulb can be replaced by an authorized radio 
service station. 


3V-4 
RADIO SOUND SYSTEMS 


Tape Head and Capstan Cleaning 


One major cause of improper tape player operation is 
oxide buildup on the head. During normal operation, 
iron oxide particles are loosened from the tape and built 
up on the head. This accumulation of oxide can cause 
poor playback and some up and down tape travel. The 


head and drive capstan should be cleaned whenever the · 


unit is serviced, or when poor.playback or tape travel is 


noted. 


Cleaning may be done by using a head cleaning tape. 
If problem still exists it will be necessary to remove the 


radio for cleaning by an authorized radio service station. 


Trimmer Adjustment 


The antenna trimmer adjusting screw is located above 


the manual station turning knob. It is necessary to dis- 


connect the front of the radio and push the radio for- 


ward to gain access to the trimmer adjusting screw. 


cassette Test Tape 


A cassette test tape J-23724 is available for checking 


the operation of the cassette player: This tape provides a 


means of checking the player for proper tape speed. 


Follow the instructions on the cassette test tape. 


CB Radios 


CB Radio Controls 


Refer to figures 3V~6 and 3V-7: 


• S-RF Meter: indicates output power· when trans- 


mitting and the input signal strength when 
receiving. 


•Stand-By Mode Switch: permits listening to the AM 


or FM broadcast band until receiving a CB call. In 


the STAND-BY position, the radio automatically re- 


ceives CB transmission. The operator can also trans- 
mit while in the STAND-BY mode orreturn to radio 


listening by operating the microphone switch. When 


another CB call occurs, the radio will receive the call. 


In the RADIO position, only AM or FM broadcasts 


will be heard without CB interruption. Calls cannot 
be transmitted in the RADIO position. In the CB 
position, calls can be transmitted but there will be 
rio AM or FM reception. 
• CB Gain Control: controls the volume of CB recep- 


tion independent of the AM/ FM volume control. 
•Squelch Control: affects the sensitivity of the re- 


ceiver and eliminates receiver background noise 


when no signal or a weak signal is being received. 


CB Operation-To Racaiva 


(1) Center speaker balance control. 


(2) Rotate squelch control fully counterclockwise. 


(3) Set Radio/CB selector switch to CB position. 
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AM/FM/CB Radio-CB Controls 
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Fig. 3V-7 AM/FM/CB Radio-AM/FM/Controls 


(4) Rotate On-Off switch clockwise until noise or 
signal is heard in speaker. 


(5) Check to see that CB Channel indicator light is 
illuminated. 


(6) Select desired channel. 


(7) Rotate CB squelch control slowly clockwise until 


background noise just disappears. Do not advance con- 
trol too far as weaker signals will not be heard. 


CB Operation-To Transmit 


(1) Select desired channel for transmitting. 


(2) Depress microphone button and speak in a nor- 


mal voice. 
(3) Check relative output power on S-RF meter. 


( 4) To receive, release microphone button. 


Premium Audio System 


The premium audio system is used in conjunction 
with the AM/ FM/ CB .. .\.M/FM/8-Track Tape Stereo or 


AM/FM/ Cassette Stereo Radios. 


The premium sound system provides an improved 
treble and bass range along with increased volume. The 


system is turned on and off by the ON/OFF/FADER 
switch located on the instrument panel. The amplifier is 


located on the passenger side of the vehicle above the air 


conditioning housing. When the system is On, the in- 


dicator lamp next to the switch will illuminate. To con- 


trol the front to rear speaker balance, rotate the 


ON/OFF/ FADER switch. 
Ref er to Wiring Diagrams at the end of this manual 


for circuit details. 


RADIO RECEPTION CHARACTERISTICS 


Definitions of Frequently Used Terms 


AM (A mplitude Modulation): Common system of radio 


broadcasting (520 to 1610 kHz) .. 
Antenna: Device used for transmitting. and receiving 
radio signals .. 


Circular Polarization: A. technique of transmitting radio 


signals. to minimize the affects of fading: 


Distortion: False reproduction of the· original trans- 


mitted signal.· 


FM (Frequency Modulation): System of radio broad- 


casting (88 to 108 mHz) with the added advantage of 


wider audio frequency response. 
Fading: Variation of intensity of received radfo signals. 


Flutter: Momentary loss of received radio station, some- 


times referred to as picket-fencing. 
· 


Hertz: Cycles per second .. 


Ignition Noise: Undesirable radio signals or noises 


transmitted from the automobile or an adjacent au- 


tomobile that interfere with the reception of desired 


radio signal. 
Monaural: A system utilizing a single signal on a single 
radio frequency (station) as distinguished from a dual 


channel system (FM stereo). 
J1uitipath Reception: Signal loss or reduction due to a 
direct signal and a reflected signal arriving at the an- 


tenna simultaneously. 


Selectivity: The ability of a radio receiver to accept the 


signal of one station while rejecting signals of undesi- 


reable adjacent stations. 
Sensitivity: The ability of the radio receiver to receive 
weak stations. 


AM and FM Reception 


The following is a brief explanation of AM and FM 


reception characteristics. 
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Signal Transmission 


The range of normal hearing is approximately 30 Hz 


(cyles per second) to 14,000 Hz. AM has a range of 50 to 
5000 Hz. While FM, covers the entire range of normal 
hearing. Both .-DI and FM are received on a regular 
radio as a monaural signal. 
FM Stereo receivers are capable of receiving both 


monaural and FM stereophonic broadcasts. These stereo 


broadcasts are sometimes referred to as multiplex. 


Fading-Fading is not usually a problem with AM 
because of its long distance reception capability (fig. 3V- 
8). ·FM, on the other hand, is limited to line-of-sight 
reception (25 to -10 miles) under average conditions of 
terrain and transmitted power (fig. 3V-9). The area of 
good FM Stereo reception may even be slightly less than 
that of regular FM because of stronger signal require- 


ments. Figure 3V-10 illustrates fading of an FM signal 
due to differences in terrain. Reception behind hills may 
be noisy (hissing or popping). This noisy reception is 


sometimes referred to as flutter or picket fencing. 


UPPER 
ATMOSPHERE 
\ 


GROUND 
SIGNAL 
AJ4223P 


Ag. 3V-8 
AM RIClptlon-loag OlstaRCI; 


Follows C11mtn of Eartb: RtftlCted by Upper Atmosptltre 


UPPER 
ATMOSPHERE 
\ 


GROUND 
SIGNAL 


!!'!!!~ !! 
: 


11I11111i1 I I 


Ag. 3V-9 
FM Recaptlon-Sllorter Dlst1nca: DOii Nat Follow 
Cllmtun of Eartll: Not Rtftected by Upper Atmaspllen 


Flutter is produced in the fringe area when objects 


come between the station and the receiver. The signal 
will be lost momentarily, then it will return. The rate 
which the flutter occurs is dependent upon the vehicle's 
speed in passing objects. The effect is very similar to the 
way a television set flutters in the fringe area when an 
airplane passes between it and the station. 


3V-6 
RADIO SOUND SYSTEMS 


RECJ:PTION IS GOOD IN THIS 
AREA AS THERE ARE NO OB- 
STRUCTIONS BETWEEN FM 
STATION AND RADIO. 


RECEPTION COULD BE 
POOR IN THIS AREA AS 
SIGNAL IS BLOCKJ:D 
BY HILLS, MOUNTAINS, 
ETC. 


. AJ42245 


Fig. 3V-10 
FM Fading 


Multipath Reception-The fact that FM can be re- 


ceived quite well between tall buildings can unfortu- 
nately cause a detrimental side effect, namely multipath 
reception (fig. 3V-ll). It is caused by a direct signal and 
a reflected one arriving at the vehicle's antenna causing 
distortion, partial or complete loss of the station, or poor 
FM Stereo reception. This type of interference is usually 
of short duration since the- area of interference is usu- 
ally only a few inches or feet across. It is mostly encoun- 
tered in downtown· areas. 
Interference and Ignition Noise-AM. reception is 
susceptible to certain types of electrical interference. 
These include power lines, thunderstorms, and other 
situations where electrical charges in the air cause dis- 
turbances resulting in. buzzing and static. . . 


Ignition Noise Interference-FM does not usually 
suffer from the electrical disturbances that can affect an 
AM receiver. Ignition noise is more prevalent when lis- 


tening to weaker stations. The noise also occurs if the 
radio is tuned off~station slightly. To improve reception, 
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make sure the radio is tuned exactly to the station or 
tune to a station with a strong signal. This increases 
station signal strength, the FM circuit rejects the noise, 


and it disappears. Noise will not be noticed in metropol- 


itan areas or within approximately 25 miles of the 
station. 
Other FM Interference-Occasionally, when listen- 


ing to a station while driving in the vicinity of another 
station (especially one with a strong signal), the possi- 
bility of receiving both stations simultaneously can ex- 
ist. The phenomenon is called adjacent channel 
interference or cross-modulation. 
Using Control Effectively-Proper use of radio con- 
trols will enhance listening pleasure. 


(1) Always fine-tune radio manually for clearest 
sound and minimum noise. 


(2) Weak FM Stereo signals are inherently noisier 
than monaural ones when received on an FM stereo 
radio. To prevent this type of noise from being heard, • 
the FM Stereo radio automatically switches from stereo 
to the monaural mode .. The Stereo-Indicator light. goes 
out, both speakers still operate, but without 'the stereo 
effect. When the signal strength increases to a noise-free 
level, the receiver switches back to the stereo mode. This 
action is automatic and requires no adjustment. 


(3) Occasionally, conditions will be such that noise- 
free reception simply cannot be attained. If this occurs, 
set the tone control to the bass·(counterclockwise) posi- 
tion to· reduce the noise level. When- out- of the noisy 
area, set the tone control back to its normal position. 


CB Radio Reception 


The range of CB broadcasts and reception depends on 
weather conditions, amount of air traffic, strength and 


condition of transmitter and receiver, and the adjust- 
ment of antenna and splitter box. Range also depends on 
the movement between the transmitter and receiver. 
Reception will be clearer in open spaces with_ little air 
traffic than in congested metropolitan areas. Hilly ter- 
rain may also affect operation. Electrical interierence 
affects reception similar to AM broadcasts. 
Reception should not be fuzzy or screechy unless the 
network is congested. 


RADIO INTERFERENCE DIAGNOSIS 


General 


The object of this diagnosis is to present a systematic 


approach to troubleshooting interference (noise) prob- 


lems. First, determine if the noise is normal by ref erring 
to Radio Reception Characteristics. If the noise is abnor- 
mal, the following procedures outline methods of deter- 
mining interference point of entry and elimination .. 


There are two major ways interference enters the 
radio-the antenna and the A-line or power feed wire to 
the radio. 


' 
Interference Entry-Antenna 


Disconnect the antenna. If this causes the noise to 


stor. the problem is reduced to three possibilities: 
•A defective antenna; refer to Radio Antenna Ohm- 
meter Tests 
•Noise radiated upward from the dash 
•Noise radiated from the engine compartment 


Noise Radiated Upward from Dash 


This noise can be determined by fabricating a tool out 
of a piece of aluminum or copper screen approximately 


:m inches by 12 inches (fig. 3V-12). 
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Fig. 3V-12 
Improvised Noise Suppression Tool 


Lay the screen across the top of the dash and.attach 


the clips to body grounds .. If the noise is diminished.or 
rlisappears, the noise is being radiated up through_ the 
rlash. 


To determine exactly where the noise source is, a 


useful noise probe can be improvised from an antenna 


lead-in cable. 


To make the probe. cut or remove the lead-in from the 


antenna at the antenna, remove approximately 2 inches 


of the outer plastic covering and the. woven wire shield 


(fig. 3V-13). 
- 
- 


(1) Disconnect original antenna lead-in· and plug in 


noise probe. 
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(2J Turn radio on and use probe to discover hotspot 
or source of noise. Do not touch the end of the probe with 


~·our hand as this would give an incorrect indication .. -1..s 


the probe comes closer to the noise source, the loudness 
of the noise will increase. 


(3l If the source is found to be a switch, connect a 


05-mfd capacitor from the power feed side of the switch 


to a good chassis ground. 


(4) Gauges and sender units generally can be si- 


lenced by installing 0.5-mfd capacitors at their termi- 
nals. Install a 0.5-mfd capacitor at the battery terminal 
of the CVR or a 0.1-mfd, radio-type capacitor directly 
across the CVR terminals. 


(5) If the source is found to be a wire, reroute the 


wire, or wrap a piece of screen around the wire or wire 
harness and attach one or more ground leads to the wire 


screen. It also may be possible to screen off the area 
found to be radiating noise. Be sure to ground the 
screen. 


(6) If the noise is found to be an electric motor, 
install a 0.25-mf d coaxial (feed-through) capacitor in 
series with the motor. 


Noise Radiated from the Engine Compartment 


These noises can be separated into three areas: 
•Primary Ignition Noise 
•Secondary Ignition Noise 


· •Alternator Whine (Antenna) 


Primary Ignition-Noise 


This type of noise generally affects the AM band. The 
noise usually appears as: 
• Frequency varying with engine rpm 
• Loudness varying with engine rpm 
•Stops instantly when the ignition is turned to the 


Off position and turned to Accessory position 
The first two classifications are usually the result of 
poor grounds on the coil capacitors or a wire routing 
problem. Cleaning the grounds or rerouting_ the wires 
may solve the problem. 
- - 
, .. _ 


An extra long antenna lead-in may be prepared as 


shown in figure 3V-12, and used as a hotspot probe. 
Remove the ignition coil and its mounting bracket. 


Clean the paint off the bracket· and the engine block. 


then assemble tightly. In many cases, this helps reduce 


the amount of interference radiated from the ignition 
system. Also, the installation of a hood bonding strap or 
device will help reduce interference radiated from che 
ignition system. Be sure to check the coil polarity. 


In some rare cases, extra suppression may be required 
if the vehicle is operating in fringe areas. For those 
special cases perform the following steps: 


(1) Install a 0.1-mfd coaxial capacitor as ciose as 
possible to the coil battery terminal, not the distributor 
terminal. Do not use an ordinary bypass capacitor. 


(2) Install a 0.005-mfd, 1000-voJt· ceramic disc ca- 
pacitor at the coil distributor terminal. 
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(:)) Install a 0.5-mfd coaxial capacitor at the• alter- 
nator output terminal. Be sure it is rated to handle the 
maxi mum alternator voltage. 


Secondary Ignition Noise 


Secondary ignition noise will always affect FM and, if 


severe enough, may also affect AM. Normally one of two 


conditions will be found in the radio. 


•Ignition noise all across FM band (and possible on 
AM ) 


•Ignition noise (loud) in between stations but not on a 
strong station 
When these conditions exist in the radio, the problem 
is more than likely the result of: 
• Distributor cap carbon ball eroded, or cracked or 
loose cap 
• Rotor with a burned carbon contact spot 
• Secondary wire not seated in the coil or distributor 
•Defective coil 
• An oil film on some of the lead terminals 
• Co[)per core secondary wiring 
•Defective or improper spark plugs 
If a wire was found not seated, remove the wire and 


check for carboned end. It is not advisable to repair· an 


end terminal on carbon core wire; replace the entire 


cable. 
If the noise in question sounds like one or two cylin- 
ders and definitely not all of them, then the problem is 
after the coil. Using the fabricated noise probe, which 
plugs into the radio, have someone sit in the vehicle and 


listen to the radio. Move the probe from plug to plug. 
The person in the vehicle should notice an appreciable 
increase in the plug noise when the defective plug is 
reached. 


[t is a good idea to install resistor spark plugs when 
experiencing spark plug noise. If the vehicle has copper 


core secondary wiring, these wires should be replaced 
with original equipment, carbon core resistor wires. 


Alternator Whine (Antenna! 


Alternator whine can be described as an annoying, 


high-pitched whistle, or a siren-type sound that in- 


creases and decreases with engine rpm. 


Methods of eliminating alternator whine and engine 


interference noise: 
(1) Install front fender ground straps. 
(2) Install hood bonding strap or device. 


(3) Run offending wire through a shielded 


(grounded) cable. 


( 4) Clean slip rings and be sure the brushes are 
making good contact. 


A-Line (Power Feed Wire to Radio! 


If disconnecting the antenna did not eliminate radio 
noise, the noise is probably on the A-line. 


Motor noise on the A-line is usually the result of 


voltage spikes on this line being so large that the input 


fil ter circuit in the radio cannot handle them. There are 


two ways to handle this problem: 


( 1) Locate the cause of line noise and eliminate it. 


(2) Add external filters to reduce the spikes to a 


point where the radio filter can handle the spikes. 


A grounded capacitor touched to all hot electrical con- 
nections will often identify the offenders (fig. 3V-14). 
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The fabricated antenna probe (fig. 3V-13) also can be 
used to find hotspots. 
In general, any adjacent metal parts which are sepa- 


rated by mastic or paint must be connected together 
electrically. 
Effective bonding requires more than physically clean 
surfaces and self-tapping screws. Tooth-type lock- 
washers must be used to cut into the surface layers of 
metal. Grounding straps must be as short and as heavy 
as possible. 


A-line noise is normally the result of: 
• Alternator whine (A-line) 


• Wiring harness too close to ignition wiring 
• Radio noise suppressor 
• Poor radio grounding 


Alternator Whine IA-Unet 


Alternator whine does not stop instantly when the key 
is turned quickly to the accessory position at fast idle. It 


is a high pitched whine which increases with rpm. Cor- 


rect alternator whine as follows: 
(1) Install a 0.5 to 2.0 mid bypass capacitor from the 
alternator output terminal to ground. 


(2) Install a coaxial capacitor in alternator output 
wire. 


(3) Replace alternator diodes. 


Wiring Harness Close to Ignition Wiring 


Noise carried to the radio normally can be corrected as 


follows: 


(1) Relocate harness wiring away from ignition 
wires. 
(2) Install 0.5-mfd capacitors on each fuse panel 
lead. Be sure capacitor is grounded. 


Instrument Cluster Radio Nolsa Suppmsor 


A noise suppressor is installed on Cherokee, Wagon- 
eer and Truck models equipped with a radio. This sup- 
pressor (choke) is plugged into the back of the cluster on 
a printed circuit board. Be sure the choke has not been 
installed over the copper strip installed on vehicles not 
originally equipped with a radio. 
Tap on the instrument panel with the ignition in the 
ON position and the ACC position to activate the CVR 
point movement. If noise only occurs in the ON position, 
repair noise suppressor as follows: 
(1) Remove radio choke. 


(2) Remove plastic covering. 
(3) Unsolder one end of coil wire and remove ap- 
proxiately 6-112 inches of wire. 


( 4) Resolder wire end. 


(5) Wrap coil with several turns of plastic electrical 
tape and install choke. 


Poor Radio Ground · 


To check for a poor ground, attach a jumper·wire to 
the radio case and connect to a good chassis ground. If 
there is no change in radio noise, the radio has a good 
ground. 
If noise changed, check for loose mountin~screws and 
a poor ground. 


Other Sources of lntarfaranca . 


Spuier Laada 


To determine if speaker. leads are inducing or picking 
up noise, lay the wires on top of the carpet. with the 
wires separated. If the noise is gone, the harness is at 
fault. Perform one or more of the following: 


(1) Separate coil wires by installing a loom over 
each of the wires. 
. 
. 


(2) Install a 0.001-mfd, thumbnail-type capacitor 
across each speaker. 


(3) Remove ground wire from harness and ground 
each rear speaker at the rear of vehicle. 
Speaker-induced noise will normally not occur on 
front-mounted instrument panel speaker systems. It is 
more apt to occur on four-speaker systems and when the 
fader control is in the mid-position. 


Detective Radio 


Exchange with a known good radio to determine if the 
radio is defective. 


Direct Entry Into tbt Radio 


(1) Be sure radio has a good ground. 
(2) Tighten all radio chassis screws. 
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Whaal and Tire Static 


Wheel static is another source of interference. This is 
a running noise most likely to be encountered when the 
vehicle is in motion on a hard, dry-surfaced road. The 
noise will remain when the vehicle is coasting with the 
engine and all electrical equipment turned off. The 
static occurs in the front wheels due to insulating film 
produced by the lubricant in the wheel bearings. 
In some instances, static discharges take place be- 
tween the tire and the road surface. An anti-:3tatic pow- 
der kit is available from radio supply houses which 
applies conducting material to the inside surface of the 
tire to eliminate noise from this source. Tire static can 
be checked by washing the·tire with water. The water 
provides a conduction path to ground for-the discharges. 
Tire static is most likely· to be encountered during hot, 


dry seasons. 


Tum and Stop Slgnlt. 


The flasher in the turn signals and the switch in the 
stop signal may cause popping noises in the radio. In 
most cases, the noises are interference due to arcing in 
the contacts. The correction is a O.S:-mfd bypass capaci- 
tor installed at the battery connection of the switch or 
the flasher .. It. is less likely, but possible, that the low 
frequency components of the interruptions are reaching 
audio stages of the radio. The test is to check if the noise 
is present with the volume control turned down. If. so, 
install a 1,000-mfd condenser. 


Ham Noise 


The diagnosis and cure for a growling noise in the 
radio when the horn is operated is the same as for Turn 
and Stop Signals detailed above. The suppressor capaci- 
tors are installed at the point where the battery lead 
feeds the horn relay. 


Be sure the horn relay cover is not loose. 


Accwonu 


Electric windshield wipers, blower motors, window 
regulator motors, or any brush-type motors, generally 
can be suppressed by installing 0.25-mfd capacitors at 
the terminals. 


CB RADIO DIAGNOSIS 


For possible CB radio problems, refer to CB Radio 
Receptitm. to determine if the condition is normal. If 
problem still exists, use CB Radio test instruments (fig. 
3V-15) to diagnose trouble. 
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Fig. JV-15 
Amserv AMX 3868 Mobile CB Taster 


RADIO REPLACEMENT . 


CJ Models 


NOTE: fl equipped with air conditioning, remove 
screws attaching evaporator assembly to instrument 


panel and lower evaporator assembly. 


(1) Disconnect battery negative c;ible. 


(2) Remove radio control knobs, attaching nuts, and 
bezel. 


(3) Disconnect radio support bracket from m- 


strument panel. 


(4) Remove radio by tilting it downward and to- 
ward steering wheel. 


(5) Disconnect antenna lead, speaker wires, and 
feed wire. 


( 6) Remove bracket from radio and install on re- 


placement radio. 


(7) Connect antenna lead, speaker wires, and feed 
wire co replacement radio. 


(8) Install radio in instrument panel. 


(9) Connect radio support bracket to instrument 


panel. 


(10) Install radio bezel, attaching nuts, and control 
knobs. 


(11) Connect battery negative cable. 


Cherokee-Wagoneer~ Truex Models 


( 1). Open glove box door and remove glove box liner 


and lock striker. 


(2) Disconnect microohone lead from radio, if 


equipped. 


(3) Disconnect antenna Iead(s). 
(4) Disconnect feed wire from fuse panel. 


(5) Disconnect speaker leads from radio. 
(6) Disconnect rear support bracket from radio. 


(7) Remove radio control knobs and attaching nuts. 


(8) Push radio back to clear instrument panel and 
remove it through glove box opening. 


(9) Install radio in instrument panel. 


(10) Install radio attaching nuts and control knobs. 


(11) Connect rear support bracket. 


(12) Connect feed wire to fuse panel. 


(13) Connect speaker leads to radio. 


(14) Connect antenna Iead(s). 


(15) Connect microphone lead to radio, if equipped. 
( 16) Install glove box liner and lock striker. 


BULB REPLACEMENT 


All Models 


NOTE: AM/FM/CB radio bulb repl,acement is accom- 
plished by exchanging the radio. 


(1) Remove radio. 


(2) Remove radio dial cover retainers and cover: 


(3) Rotate manual tuning control to move pointer to 


extreme left or right. 


(4) Remove dial light reflector clips and deflector. 


(5) Remove bulb and bulb diffuser. 


(6) Install diffuser on bulb and install bulb. 


(7) Install dial light deflector. 


(8) Install dial cover. 


(9) Install radio. 


ANTENNA 


AM and AM/FM Models 


All antennas must have good ground to eliminate 


static noises. The mast of the antenna is not grounded 
except through -the radio. The base of the antenna is 
grounded to the vehicle sheet metal. The coaxial shield 


(the wire mesh) surrounding the center conductor wire 
of the antenna lead-in cable is grounded to the radio and 
the antenna base. 


Tests 


There are three antenna tests to be made with the use 
of an ohmmeter: 
• Mast to ground 
•Tip of mast to tip of conductor 
• Body ground to battery ground 
Ref er to figure 3V-l 7. 
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Operating Instructions for Amserv AMX 3865 Mobile CS Tester 


NOTES 


CAUTION : 


Do not key microphone without antenna 
connected or antenna button in int. posi· 


tion if antenna is not connected. 


RADIO UNDER TEST 
CONTROL SETTINGS 


Squelch - Minimum \audible noise) 


Volume - Mid-Range 


Channel -2 


FAILURE OF - 


Test 1 - Probable Faulty Battery or 
Harness 


Test 2.7 - 
Faulty Model 386S 


Tests 3 to 6 - 
Faulty CB 
Test 8 - After antenna adjustment 


indicates faulty antenna. 


·Limits set for typical CB systems. 
See specific manufacturers specifications 


tor other radio's and antenna's. 


Test I Function 


Step 
Setting 


I 


1 
Watts 


2 I Frequency 
MHZ 


3 
Watts RF I 


Frequency 
4 
MHZ 


5 
Frequency 


MHZ 


Frequency 
6 
MHZ 


7 I 
SWR 


8 
SWR 


TEST PROCEDURE 


I 
. 
•Readings 
Special Notes 
Antenna I Instructions 
Min.·Max. 


Press-Battery 
I 
Kev mic .. battery volts should 
Int. 
Volts 
12.0-16.0 
nor change more than 0.5 volts. 


Int. 
Press-Self + 
27.2035 min .. 27 ,2065 max. 
Test 


Int. 
Key Mic. 
03 .0 Min. 


See Freq. 
Rotate CB channel selector. See 
Int. 
Key Mic. 
frequency chart for min .1 max. on 
Chart 
aach channel. 


Press· 
Set to channel 20. Listen tor clear 


Int. 
Receiver + 


tone (1 kHz! from radio. Adjust 


Test 
squelch clockwise, tone should 
(Channel 201 
reappear . 


Key Mic. 
Talk into mic., voice should be 
+ 


heard from Model 386 speaker. 
Int. 
Press-Mod. 
Note · it mic. is held near speaker, 
Test 
squealing sound is normal. 


Int. 
Key Mic. 
1.00·1.20 


I 
I 


Adju st antenna for minimum 
Ext. 
Key Mic. 
1.00-3.50 
reaa1ng. 
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CB RADIO FREQUENCY CHART 


CH <MAX. 
. 
MIN. 
CH <MAX. 
. 
MIN . 
CH< MAX. 
. 
MIN . 


01< 26.9663 
26.9637 
06<27.0263 


27.0237 
11< 27.0863 
27.0837 
02< 26.9763 


26.9747 
07<27.0363 
27.0337 


12< 27.1063" 


27 . .1037 
03<26.9863 


26.9837 


. 08< 27.0563 


27.0537 
13< 27.1163 
27.1137" 
04< 27 .0063 
27.0037 
09< 27 .0663. 


27.0637 
14< 27 .1263 


27.1237 


OS< 27.0163 


27.0137 
10<27.0763 


27 .0737 


15<27.1363 
27.1337 


Q.Z 


0-1 


Fig. JV-16 
Antenna Ohmmeter Test 


Mast-to-Ground Test 


CH< MAX. 
. 
MIN. 


16<27.1563 
27 .1537 


17< 27.1663 


27 .1637 
18<27.1763 


27.1737 


19<27.1863 
27.1837 
20< 27.2063 
27.2037 


+ 
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This test verifies that the antenna is making electrical 


contact with the radio and that the mast is insulated 
from the base. 


CH< MAX. 
. 
MIN. 
CH< MAX. 
. 
MIN . 
CH< MAX. 
. 
MIN . 
CH< MAX. 
. 
MIN . 


21<27.2163 
27.2137 
26<27.2663 


27.2637 


"1< 27 .3163 
v 
27 .3137 
36< 27.3663 
27 .3637 
22<27.2263 
27 .2237 
27<27.2763 
27.2737 
32< 27.3263 
27.3237 
37< 27 3763 
27.3737 
23< 27 .2363 
27 .2337 
28<27.2B63 
27.2837 
r<27.3363 
~ 27 .3337 
38<27.3863 
27.3837 
24<27.2463 
27 .2437 
29<27.2963 
27 .2937 
34<27.3463 
27 .3437 
39<27.3963 
27.3937 
25< 27.2563 
27 .2537 
30<27.3063 
27.3037 
35< 27.3563 
27 .3537 
40<27.4063 


27.4037 
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(1) Touch one ohmmeter prod to tip of antenna 
mast and other prod to antenna base(0-1). With antenna 


installed in radio, there should be continuity (approx- 


imately 15 ohms). 


(2) Disconnect antenna from radio .and repeat step 


(1). There should not be any continuity with antenna 
disconnected from radio. 


Tip of Mast-to-Tip of Conduct Test 


This test verifies that the antenna does not have an 
open circuit. 


(1) Disconnect antenna from radio. 


(2) Touch one ohmmeter prod to mast tip and other 
prod to tip of lead-in (part inserted into the radio) (0-2). 
There should be continuity (fraction of an ohmJ. 


Body Ground-lo-Battery Ground Test 


This test verifies that the antenna base has a good 
ground. Touch one ohmmeter lead to the fender and the 
remaining prod to the battery negative post (0-3). The 
resistance should be extremely low (less than one ohm). 


3V-12 
RADIO SOUND SYSTEMS 


AM/FM/CS Radio 


VSWR is a measurement of the magnetic fields which 
reflect back into the antenna. Besides limiting the range 
of the transmitter, these also cause a heat build-up 
which can damage the transmitter circuitry. A high 
VSWR reading indicates a high level of reflected mag- 
netic fields. A reading less than 2.0:1 is excellent. A 
reading above 3.5:1 is excessive and requires adjustment 


(see VSWR Reading by CB Channels chart). VSWR 
readings can vary depending upon atmospheric condi- 
tions. VSWR can also vary with respect to surrounding 
objects that affect reflection and conductivity. 


VSWR Reading by CB Channels 


CB CHANNELS 
VSWR READING 


1 thru 5 
Less Than 3.5:1 
6 thru 10 
Less Than 3.0: 1 
11 thru 1 5 
Less Than 2.5:1 
16 thru 25 
Less Than 2.0: 1 
26 thru 30 
Less Than 2.5: 1 
31 thru 35 
Less Than 3.0: 1 
36 thru 40 
Less Than 3.5:1 
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Tuning. tbe CB Ant1nn1/Splltt1rlJox 


Tuning the CB antenna or splitterbox involves reduc- 
ing_ the SWR level by using a VSWR meter- or the Am- 
serv· AMX 386S Mobile CB Tester-- and chart covering 
operating instructions for Amserv AMX 3868 Mobile CB 
Tester. Trim the antenna/splitterbox as follows: 


NOTE: When checkinq SWR, vehicle shou/,d be located 
out-oj:dormr and at least 100 feet from other vehic/,es, 


. people, or buildinqs. Doors of test vehicle shou/,d be 
closed. 


(1) Disconnect coaxial cable at inline connection 
near splitterbox. 


(2) Connect transmitter end of coaxial cable to a 


jumper coaxial cable. 


NOTE~ Ju11tµer should not exceed 18 inches. 


(3) Connect jumper coaxial cable to transmitter ter- 
minal of test instrument. 
( 4) Connect splitterbox end of coaxial cable to an- 


tenna terminal of test instrument. 


NOTE: ff' a VSWR meter is used. it is recommended to 


connect a 50-ohni durnrny /,oad to VSWR meter antenna 


connection. R<Uiio will not transmit with a dummy load. 


(5) With engine running, turn radio on, key mike, 
and measure SWR on channels 1 and 40 following test 


instrument manufacturer's instructions. 


• (a) If SWR reading on test instrument is less 


than 3.5 between channels 1 and 40 and within 0.5 of one 
another, no further adjustment is required. 


(b) If SWR reading on test instrument is more 
than 3.5 between channels 1 and 40 adjust spiitterbox. 


(6) Adjust splitterbox using a 5/ 64-inch hexagon 
nonmetallic alignment tool (available at most radio/ 
television repair shops). 


NOTE: If a metal Allen wrench is used for the adjust- 
ment, re11ume the wrench from the splitterbox before 


recuiinq the test in.-;trument. 


(a) Insert alignment tool into splitterbox ad- 
justing slug. 
(b) Turn slug clockwise or counterclockwise, in 
one quarter turn increments, until SWR reading on test 


instrument is less than 3.5 between channels 1 and 40 
and within 0.5 of one another, no further adjustment is 
required. 


(cl If desired SWR reading cannot be obtained 


the antenna base slug must be adjusted. 


(7) Turn transmitter channel selector to channel 20 
and record SWR reading. 


(8) Disconnect antenna. mast from base and remove 
protective mylar tape from antenna base. 


(9) Adjust antenna base slug using a 5/64-inch Al- 
len wrench at least 3-112-inches long. 
(a) With antenna mast.installed, insert wrench 
into antenna base slug and turn slug clockwise or 
counterclockwise, in one quarter turn increments, to 
obtain lowest possible SWR reading on test instrument. 


(b) Readjust splitterbox as outlined above. 
Changing the splitterbox adjustment will lower or 
raise the frequency of the best channel match. Changing 
the load coil adjustment in the antenna base will raise or 
lower the SWR curve (fig. 3V-17). 


ANTENNA 
BASE 
ADJUSTMENT ·t 
3.5 , 
··-- 


3 
- 


2.5 


2 


SWR 
1.5 
READING 


1 
-r-- 


~ 


I 


T 
i 


'--~----------~-----------~ 


10 
20 


CHANNELS 


SPLITTER ADJUSTMENTS 


30 


A1. 3V-17 
TyplCll SWR curve 
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.'.'l'OTE: A ltliu 11!1ii 11u11 111·e 11ut ;u/kiil!J 11•/ii/1! chn:ki.'1.<J 
VS ivR. (/ ('l/l'l"i!'I' siy11ul i.~ hl!ill!J f rr111s111itted 1ehich CCIII 


l!li111i111dl! 1111rJflwr f r'111 ., 1111ssi1111. Tr11 f11 pick rt time ll'llf.:11 


the cl111111wl is 1111f i 11 11sl! t11 c:heck VSWR. 


SPEAKERS 


Speakers have an impedance of either 3.2 or 8 ohms. A 


speaker should be replaced with a speaker having the 


proper part number. If the exact replacement is not 


available. select a speaker which matches the ohm value 


stamped on the radio chassis with a black ink stamp . 


. ..\M/ FM stereo radios are more critical in the selection 


of a speaker than are AM radios. A noticeable deteriora- 


tion in sound will be noticed if the correct speaker is not 
used. 


Stereo speakers are paired together for a truer stereo 
sound. right front with right rear, left front with left 
rear. 


Speaker Repairs 


A speaker, once it has been damaged, is usually not 


repairable and should be replaced. Defective speakers 


usually have one or more of the following symptoms: 


•Loose mounting. 
• Screws or other objects stuck to back of magnet. 
• Audio distortion, particularly on the low frequency 
notes and at high volume. 


•Rattles and buzzes caused by foreign material hit- 


ting or rubbing against the speaker cone. 
• Raspy noises caused by foreign matter inside the 
speaker restricting free movement of the speaker 


cone. 


•Muffled sound caused by speaker opening 
obstruction. 
Use a light to check the speaker opening(s). 
If the entire speaker is not visible through the speaker 
grille openings, remove the obstruction as follows: 


Front Door Speakers 


( l) Remove door trim panel lower screws. 


(2) Carefully lift the door trim panel away from 


door to expose speaker. 


(3) Cut out excess water dam paper around speaker. 


(4) Install door trim panel lower screws. 


NOTE: Be sure the speaker mounting screws are tight- 
e11ed secureLIJ. 


Speaker Harness Test 


Ground Condition 


!l) Disconnect speaker feed wires at radio con- 


nector and each individual speaker. 


RADIO SOUND SYSTEMS 
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'.\'OTE: ll'i1(·11 n ,.,,,1111 ,·;1111; i/1(' s;11 ·11i.-(' /' it11r.>11"' "" ff) fl!(' 
t'llll in. hc :WI'( ' //11 · 1111f1 •11 11 11 f1,11il-i11 cuhll! is ,ri1/f,1 1: 11,1JU!Jl'•I 


i 11 flT<" mtfiu s1wkl'f. 


( tl Connei:t one lead ui an ohm meter to the speaker 
feed wire and the other lead to a ;;ood ground .. ..\n in- 


finit~· readini; should be indicated. Check each indi vid- 


ual speaker wire in this manner. 


(3) If resistance is indicated on the ohmmeter, the 
wire being checked is grounded. 


NOTE: Gmu11ded .o;1wuker llfirnesses u.re r1e11em.lly 


utu.:wd by .w;rell's pierci11y 11•ire lu1 r11e.';s. 


Short Condition 


( l) Disconnect speaker feed wires at the radio con- 
nector and at each individual speaker. 


(2l Connect ohmmeter leads to speaker feed wires 
at the radio connector. 


(3l An infinity readinl;{ should be indicated. 


(4) If resistance is indicated on ohmmeter, the feed 


wires being checked are shorted. 


Speaker Test 


Speakers may be isoiated for grounds by testing the 
impedance with an ohmmeter. Connect ohmmeter be- 
tween the two speaker leads. The specified value should 
match the ohm value stamped on the radio chassis. 


Speaker Replacement 


CJ Models 


To remove the AM speaker, remove the four attaching 


nuts from the mounting studs. 


NOTE: On uehicLe.o; equi11ped mi th air conditinninq, the 


evc1pomtnr must be lowered for re1110·11cil of the :;peaker. 


On models equipped with the two-speaker stereo radio 
system. the speakers can be removed by re!':1ov·ing the 


fou r retaining nuts from each speaker. 


:'.'l'OTE: 011 uehicles equi11ped 11.rith air condinoniuq the 
eroporatn1· ;nust be lo1"ered ./(Jr removaL of the passen- 


!Jf!I' .~ide s11eaker. 


Cherokee-Wagoneer-Truclc Models 


The . ..\.YI speaker is locared above the radio. To remove 


the speaker. remove the radio. then remove the four 
attaching nuts from the speaker mounting studs. 
On vehicles equipped with a stereo radio. interior trim 


panels must be removed for access to the speaker. 
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PREMIUM AUDIO SYSTEM 


Fader Switch 


Removal 


( 1) Disconnect negative battery cabie. 


(2) Remove screws attaching switch housing to in- 
strument panel or evaporator housing. Lower housing. 


(3) Disconnect wires from fader switch. 


(4) Disconnect lamp wires. 
(5) Remove control knob. 


(ti) Remove retainini; nut from switch. 


(7) Remove switch. 


Installation 


( 1) Position fader switch into housing. 


(2) Install fader switch retaining nut. 


(3) Connect lamp wires. 


( 4) Connect wires to fader switch. 


(5l Position switch housing on instrument panel or 


evaporator housing and install attaching screws. 


( ti) Install control knob. 


(7) Connect negative battery cable. 


(8l Reset clock, if equipped. 


Indicator Lamp 


Removal 


(1) Disconnect negative battery cable. 


(2l Remove screws attaching switch housing to in- 
strument panel or evaporator housing. Lower housing. 


(3l Disconnect lamp wires. 
(4) Remove lamp. 


Installation 


( 1) Ins call lamp. 


12) Connect lamµ wires. 
(3 ) Position switch housin!! on instrument panel or 


evaporator housinK and install attaching screws. 


( 4l Connect negati\'e battery cable. 


(5) Reset clock, if equipped. 


Amplifier 


Removal 


· (1) Disconnect negative battery cable. 


(2) Remove evaporator housing attaching screws 
and lower housing, if equipped. 


(3) Disconnect amplifier wiring harness from fader 
switch. 


( 4) Remove amplifier attaching hardware. 


(5) Remove amplifier assembly using care not to 


damage wiring harness. 


Installation 


(1) Position amplifier assembly in vehicle. 


(2) Install amplifier attaching hardware. 


(3) Route wiring harness to switch and connect. 


(4l Position evaporator housing and install attach- 


ing screws, if equipped. 


(5) Connect negative battery cable. 


(6) Reset clock, if equipped. 


SPECIRCA TIO NS 


Radio Bulb Chart 


CJ . .............. .. ... ... . ... . 


Cherokee-Wagoneer-Truck . . . . . . . . . . . . .• 


Number of Bulbs/ 
Bulb Trade Number 


1/1892 
1 /1893 
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Tools 


J-22683-01 
J.23724 
STEREO TEST TAPE 
CASSETTE TEST TAPE 
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Hases, cooling system .................................................... 1 C-8 
Hou5ing assembly, evaporator, Cherokee- 
Wagoneer-Truck ..................................... : .................. 3E-7 
How to use this manual ................................................... A- ! 


Hub and oil seal replace, crankshaft vibration 
damp pulley, four cylinder ......................................... B-11 


Hub service, front drive ............. : ................................... 2F-5 l 


Hubs, front drive ................................. ; ......................... 2F-..18 


Hydraulic control system, automatic transmission ........ 2C-9 


Hydraulic pressure test. power steering system ............ 2L- l 5 
Hydraulic pressure tests, automatic transmission ....... 2C- !..+ 


Hydraulic system bleeding, clutch. four-cylinder ........ 2A- l 4 


Hydraulic system, brake .............................................. 2G-20 


Hydraulic system inspection. brake ............................. 2G-2 l 


Hydraulic valve tappets. eight-cylinder engine ............. l B-7 3 


Hydraulic valve tappets, four-cylinder engine ............... l B-9 


Hydraulic valve tappets, six-cylinder engine ................ 1 B-36 
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L 
Lubrication. Trac-Lok differential ............................... 2F-4 l 
Lubrication, transfer case model 208 ............................ 2D-7 


Lubrication. transfer case model 219 ........................... 2D-22 


Lubrication. transfer case model 300 ........................... 2D-38 
Lamp, brake warning ................................................... 2G-14 
Luggage racks ............................................................... 3L-14 
Lamp, cargo ................................................................... 3R-6 
Luggage racks, hardtop enclosure, sun roof and ............ 3 L-1 
Lamp, cargo ................................................................. 3R-13 
Lamp, dome/reading ................................................... 3R-12 
Lamp. engine compartment .......................................... 3R-l l 
M 
Lamp, glove box .................................... : ...................... 3R- l 3 
Lamp, license plate ........................................................ 3R-5 
Lamps and switches, backup .......................................... 3R"5 
Magnetic clutch. California models .............................. JE-33 
Lamps, courtesy and dome ........................................... 3R-l l 
Magnetic clutch. 49-State six/ eight-cylinder 
Lamps, fog ........................................................ - ........... 3R-9 
models ....................................................................... 3£-23 
Lamps, instrument cluster ........................................ : .. 3R- l 3 
Main bearings, eight-cylinder engine ........................... 1B-93 


Lamps. parking - side marker - and directional ............. 3R-3 
Main bearings, four-cylinder engine ............................. I B-22.. 
Lamps, rear directional - side marker - and 
Main bearings, six-cylinder crankshaft ........................ 1 B-56 


· taillamps .......... -·············································-··········-3R-3 
Maintenance ..................................................................... B-1 
Leak checking, air conditioning system ........................ JE-13 
Maintenance. battery.................................................... l D-2 


Leaks, water ................................................................... 3A- l 
Maintenance, cooling system ....................................... 1 C-15 
Level, coolant .................................................................. 1 C-4- 
Maintenance, PCV valve air inlet filter ........................ lJ-80 
License plate lamp ......................................................... 3R-5. 
Maintenance. radiator ................................................... 1 C-9 
Liftgate alignment. CJ-7 ................... ·-·······················- JH-3 
Maintenance schedule ...................................................... B- l 


Liftgate hinge system, CJ-7 ........ ; ................................... 3H"3 
Maintenance schedule, 1981 Jeep .................................... B-2 
Liftgate lock system, CJ-7 ···········--~ ..........•.......... ;;; .... -3H-2 
Maintenance schedule, 1981 Jeep chassis ........................ B-4 
Liftgate support system, CJ-'.7 ········-·······-·········-········...:JH-3 
Maintenance schedule, 1981 Jecp·engine ........................ B-3 
Liftgate window system. CJ-7 ........... ; ............................ 3H-L . 
Maintenance, unscheduled ............................................ B-14 
Liftgates, CJ-7 ............................................................ -. 3H-t 
Manifold, exhaust, four-cylinder engine ....................... I B-13 
Liftga tes-tail gates .......................... :-·-··· .. ······-···········- 3 H-1 
Manifold, exhaust, replacement. ................................... lK-2 
Lighted vanity mirr.or ................................................... 3R-l2 
Manifold. intake, four-cylinder engine ......................... 1 B-12 
Lighter, cigar; Cherokee-Wagoneer-Truck .................. _JC-7 
Manifolds, air injection ................................................ lK-11 
Lighter, cigar. CJ ........................................................... 3C,4- 
Manifolds, intake and exhaust, eight-cylinder 


Lighting system, interior .............................................. JR.o-11 
engine ........................................................................ lB-78 
Lighting systems ............................................................ 3R-L 
Manifolds, intake and exhaust, six-cylinder 
Lighting systems, exterior .............................................. 3R-l 
engine ........................................................................ 1 B-41 
Linkage, clutch ................................ : ............................ 2A-8 
Manual. how to use this .................................................... A-1 
Linkage, steering .................................. - ....................... 2M-1 
Manual steering gear ...................................................... 2K-l 


Load rating, tire size and .............................................. 2H-2 
Manual steering gear specifications ............................. 2K-l 1 
Lock cylinder, ignition .................................................. 2J-3T 
Manual transmission ..................................................... 2B- l 


Loe.le, hood .................................................................... ;. 3G-2 
Manual transmission diagnosis ...................................... 2B-2 


Lock system. CJ door ...................................................... 31-3 
Manual transmission installation .................................. 2B-5 


Lock system, front door, Cherokee, W agoneer,. 
Manual transmission removal.. ...................................... 2B-5 


Truck .......................................................................... _JJ-7 
Manually operated sun roof .... ; ...................................... 3L-5 
Lock system, liftgate. CJ-7 ........................................... 3H-2 
Master cylinder ............................................................ 2G-21 


Lock system. tailgate. Cherokee-Wagoneer ................. 3H-7 
Measurement and adjustment, universal joint 
Locks, keys and ............................................................... A-6 
angle ........................................................................... 2E-8 


Locks, power door ......................................................... 31-17 
Measures. english and metric. conversion ..................... A..- I 0 
Lubricant, manual transmission .................................... 2B-4 
Metal repair ................................................................... JB-1 
Lubricants, recommended fluids and ............................. B-15 
Metal repair and painting .............................................. 3 B-1 
Lubrication, front drive hubs ........................................ 2F-51 
Metal replacement parts. finishing ................................ 3 B-2 
Lubrication, propeller shaft and universal joint ............. 2E-8 
Metric system-SI .......................................................... A- l l 
Lubrication system, eight-cylinder engine .................... .lB-81 
Mirror bracket, rear view.............................................. 3 N-5 
Lubrication system. four-cylinder engine ..................... 1 B-16 
Mirror, lighted vanity .................................................. JR-12 
Lubrication system, six-cylinder engine ....................... lB-45 
Mirrors, remote control .................................................. 31-9 
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Model BBD carburetor circuits .................................... !J-47 
Model BBD carburetor, 2-venturi · ................................ lJ-46 
Model E2SE carburetor circuits ................................... lJ-31 
Model E2SE carburetor, 2-venturi ............................... lJ-30 
Model SR-4 4-speed transmission ................................. 28-6 
Model T-17 6 4-speed transmission ............................... 28-15 
Model T- l 8A 4-speed transmission .............................. 28-24 
Model 2SE carburetor circuits ...................................... l J-13 
Model 2SE carburetor, 2-venturi .................................. lJ-11 
Model 208 transfer case ................................................ 20-6 
Model 2150 carburetor circuits .................................... lJ-59 
Model2150-2-venturi carburetor ................................. 11-58 
Model 219 Quadra-Trac transfer case .............. ·-········ 20-21 
Model 300 transfer case ............................................... 20--37 
Motor. blower, CJ .......................................................... 30-4 
Motor, heater blower, Cherokee, Wagoneer. 
Truck ....................................................................... _ 30-9 
Motor test, electrically operated windows .................... 31-17 
Motor, wiper-Cherokee-Wagoneer-Truck ................... JT-16· 


Moulding replacement, vinyl, W agoneer; 


Cherokee, Truck ···············································-······· 3P-8 
Mouldings, body ............................................................ 3F-J 
Mounting, eight-cylinder engine ................................... 18-65 
Mounting, six-cylinder engine ...................................... 18-29 
Muffler replacement········-············································ l K-4- 
Mufflers. and pipes,. exhaust manifolds··-·-···-·············· lK-1 


N . 


Neutral safety switch replacement, four-cylinder········- l F-5 
Neutral safety switch six/ eighhcylinder ...................... lF-24 
Neutral start and backup lamp switch ·············--·······- 2C-30 · 


Noises, interior wind .................................................... _ 3A-9 
Normal operating temperatures and pressures, air 
conditioning ·· ·· ··· ······ ······-···--··-·······················~·--3E-l. l 


0 


Oil cooler and cooler lines, flushing ·················-·········· 2C-l 3 
Oil filter replacement, automatic transmission ..........• 2C-27 
Oil viscosity, engine ................... ·- ···-················ .............. B-5 
On-vehicle service, manual steering gear ...................... 2K-l 
Operation and wear compensation, drum brakes ......... 2G-34 
Operation, CEC system ... : ............................................ lJ-86 
Operation, charging system ........................................... l E-2 
Operation, CJ heater and defroster .............................. 30-2 
Operation, cooling system .............................................. l C-1 
Operation. Cruise Command, eight-cylinder .............. l H-12 
Operation, Cruise Command, six-cylinder ................... lH-2 
Operation. disc brake ...................................... ·-···-····· 2G-43 


Operation, heater-defroster, Cherokee, 


Wagoneer, Truck ...................................................... 30-6 
Operation, heavy-duty ..................................................... B-1 
Opera tion-PCV system ................................................. 11-79 
Operation, power plant instrumentation ........................ l L- l 
Operation, power steering gear and pump ....................• 2L- l 
Operation, six/eight-cylinder ignition system 
(SSI) ........................................................................ IG-12 
Operation, standard differential ................................... 2F-21 
Opera ti on, starting system, four-cylinder...................... l F-1 
Operation-TAC system ................................................. lJ-82 
Operation, Trac-Lok differential .................................. 2F-40 
Out-of-vehicle service and overhaul automatic 
transmission ............................................................. 2C-33 
Overcenter spring replacement, clutch pedal, CJ 
models .................................................... : ................. 2A- l 9 
Overhaul, alternator ..................................................... IE-11 
Overhaul, AMC-Jeep rear axles differential ................ 2F-21 
Overhaul, automatic transmission subassembly .......... 2C-37 
Overhaul, disc brake caliper, Cherokee- 
Wagoneer-Truck models .......................................... 2G-45 
Overhaul, disc brake caliper, CJ models ...................... 2G-50 
Overhaul, model BBO carburetor ................................. 11-50 
Overhaul, model E2SE carburetor ............................... 14-35 
Overhaul, model 2SE carburetor .................................. lJ-16 
Overhaul, model 2150 carburetor ................................. lJ-62 
Overhaul, model 219 transfer case ............................. ;. 20-33 
Overhaul, model 30-44-60 rear axle differential .......... 2F-30 . 


Overhaul, out-of-vehicle service and, automatic 
transmission ............................................................. 2C-33 
Overhaul, power steering gear subassembly ................. 2L-24 
Overhaul, standard steering column, automatic 
transmission ............ , ..................................... : ........... 21-19 
Overhaul, standard steering column-manual 
transmission .............................................................. 21-13 
Overhaul, starter motor, four-cylinder .......................... l F-5 
Overhaul, starter motor, six/ eight-cylinder ................. IF-21 
Overhaul, subassembly, model 208 transfer case ......... 20-15 
Overhaul, tilt column, Cherokee-Wagoneer- 
Truck models ............................................................. 21-24 
Overhaul, tilt steering column, CJ models .................... 21-30 
Overhaul, Trac-Lok differential ................................... 2F-4 l 
Overla ys, exterior woodgrain ......................................... 3 P-5 
Owner .............................................................................. B-l 


p 


Pad, crash ....................................................................... 3C-2 
Pad, crash, Cherokee-Wagoneer-Truck ........................ 3C-5 
Paint repair with acrylic enamel .................................... 3B-1 
Painting, metal repair and .........................................•... 3B-l 
Panel, fuse .: .................................................................. 3R-15 


Panel, heater control, Cherokee, Wagoneer. 
Truck ......................................................................... 30-7 
Panel, instrument, CJ .................................................... 3C- l 
Panel, trim, rear quarter ............................................... 3K- l 
Panels .............................................................................. 3F-7. 


Panels and components, instrument ............................... 3C-l 
Park lock component replacement, automatic 
transmission ............................................................. 2C-30 
Par.king brake adjustment.. .......................................... 2G-15 
Parking brake cables .................................................... 2G- l 6 
Parking, side marker and directionallamps ................... 3R-3 
Pattern, gearshift ............................................................ 2B- l 
PCV system operation .................................................... 11-79 
PCV system. positive crankcase ventilation .................. IJ-78 
PCV valve air inlet filter maintenance .......................... lJ-80 
PCV valve functional test.. ............................................ l J. 79 
Pedal and overcenter spring replacement, clutch, 


. Cherokee and Truck ................................................. 2A-21 
Pedal, brakes ................................................................ 2G.-l 4- 
Pedal replacement, clutch, CJ models .............. : ........... 2A-20 
Pellet-type catalytic converter ..................................... 1 K-13 
Pilot bushing replacement, four-cylinder clutch ........... 2A-l l. 
Pinion seal and yoke, front axle ...................................... 2F-5 
Pinion seal and yoke, rear axle ··································:···2F-18 
Pipe replacement, exhaust ............................................. IK-5 
Pipes, exhaust manifold mufflers and ....... ·-···············--IK-L 
Piston assemblies, connecting rod and, eight-- 


-.. cylinder engine ···························-·················-·····-····-IB-85., 
Piston assemblies, connecting rod and, six- 


, cylinder engine .......... : ............... ·--·········'.···············--lB-49· 


Pistons and connecting rods, four-cylinderengine. ....... JB-19 · 


Pivot shaft body and linkage, wiper-Cherokee- 
Wagoneer-Truck ..................................................... _ . 3T.:.5 · 


Pivot vent window-Cherokee models .......... : .................. 3K~ L 


Plastic trim parts, finishing ...........................................• 3B-3 
Plugs, core ................................................................•...• lC-15 
Polyspare tire ································································-2H-5·· 


Positive crankcase ventilation (PCV) system ............ _. 11~78 · 


Power brake unit diagnosis .......................................... 2G-33 
Power brake unit removal/ installation ........................ 2G--3J 
Power brake units ......................................................... 2G-3 I. 
Power door locks ........................................................... 3J- l 7 
Power flow, automatic transmission .............................. 2C-6 . 


Power flow, transfer case model 208 ............................. 20-7 
Power flow, transfer case model 219 ............................ 20-22 
Power flow, transfer case model 300 ............................ 20-38 
Power plant instrumentation ......................................... 1 L-1 
Power plant instrumentation diagnosis .......................... lL-8 
Power plant instrumentation operation ......................... I L-1 
Power plant instrumentation specifications .................. I L-41 
Power seat servicing procedures .................................... 3M-7 
Power seats ..................................................................... 3M-6 
Power steering gear and pump································-·-·-: 2L-l 
Power steering gear and pump diagnosis ....................... 2L-6 
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Power steering gear and purrip operation ....................... 2L- l 
Power steering gear assembly and adjustment .............. 2L-32 
Power steering gear disassembly ................................... 2L-22 


Power steering gear installation .................................... 2L-21 
Power steering gear removal ......................................... 2L-20 
Power steering gear service ........................................... 2L-19 
Power steering gear specifications ................................ 2L-l 8 
Power steering gear subassembly overhaul ................... 2L-24 
Power steering pump ..................................................... 2L-37 
Power steering pump assembly ..................................... 2L-41 
Power steering pump disassembly ................................. 2L-40 
Power steering pump fluid level and initial 
operation ................................................................... 2L-39 
Power steering pump removal/installation ................... 2L-40 
Power steering pump service, in-vehicle ........................ 2L-37 
Power steering pump specifications .............................. 2L- l 8 
Power tailgate window system ................................. ~ .... 3H-<T 
Power tailgate window testing ...................................... 3H-9 
Power train combinations ............................................. A-12 
Power train combinations-1981 Cherokee- 


.Wagoneer-Truck models ........................................... A-12 


Power train combinations-1981 CJ models .................. A-12 
Power unit service, brake ............................................. i G-33 
Premium audio system ................................................. 3 V-14 
Pressure cap, radiator .................................................• 1C-10 
Pressure gauge and manifold assembly, air 


. conditioning .................................................. , .....•.....• 3E-9 
Printed circuit board replacement···········-······················ lL-7 
PropeJler shaft ........................................ ·--··················· 2E-l 
Propeller shaft and universal joint lubrication ................ 2E-8· 


Propeller shaft application······························-···········- 2E-1 
Propeller shaft service .................................................... 2E-9 
Pump, fuel ....................................................................... IJ-8 
Pump; power steering .................................................... 2L-37 
Pump, washer ................................................................. 3T-3 
Pump;.water ................................................................... IC-5 
Purging compressor of air, 49-State models ................. JE,.23 


a 


Quadra-Trac transfer case model 219 ......................... 2D-21 
Quarter, rear .................................................................. 3K-l 


R 


Racks, luggage .............................................................. 3L-l4 
Radial, wide tread and snow tire applications ............... 2H-5 
Radiator ......................................................................... 1 C-9 
Radiator grilles .............................................................. 3F-8 
Radiator identification .................................................. 1 C-9 
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Radiator maintenance ................................................... 1 C-9 
Removal, eight-cylinder engine .................................... 1 B-66 
Radiator pressure cap .................................................. 1C-10 
Removal, four-cylinder clutch ...................................... 2A-9 
Radio, AM/ FM cassette stereo .................... _. ................ 3V-3 
Removal/installation, automatic transmission ........... 2C-33 
Radio, AM/ FM/CB ................................................... 3V-12 
Removal/ installation, headlining ................................. 3 L-11 
Radio bulb chart .......................................................... 3V-14 
Removal/installation. manual steering gear ................ 2K-4 
Radio bulb replacement ................................ : .............. 3 V-10 
Removal/installation, power steering pump ................. 2L-40 
Radio controls ................................ :.; .. : .......................... 3V-2 
Removal/installation, six-cylinder engine .................... I B-31 
Radio frequency chart, CB .......................................... 3V- l l 
Removal/installation, vinyl roof... ................................ 3L-10 
Radio interference diagnosis ........................................ ,. 3V-6 
Removal. rear·axle· ........................................................ 2F-19 
Radio reception characteristics .......... : ........................... 3V-S 
Removal, steering column ............................................. 21-11 
Radio replacement ....................................................... 3V- l 0 
Removal, steering knuckle ............................................. 2F-8 
Radio sound systems ...................................................... 3 V-1 
Removal, steering wheel ............................................... 21- I 0 
Radio speakers ............................................................. 3 V-13 
Removal, transfer case .................................................. 2D-5 
Radios, CB ······································'······························ 3V-4 
Repair, hardtop .............................................................. 3L-l 
Rails, wooden, Sport Truck models· .............. :: .............. 3F-21 
Repair, horn system diagnosis and ........ : ........................ 3S- l 
Ratings and codes, battery classifications ......... ::.......... I D-1 
Repair, metal .................... : ............................................ 38-1 - 
Reader ........................................................................... A- !5 
Repair, paint, with acrylic enamel ................ : ................ 3B-l 
Rear axle ...................................... ~ .. : ...... : ...................... 2F~ 13 
Repair, tire ............................................................ :....... 2H-4 
Rear axle differential overhaul, AMC-Jeepaxle; ..... : ... 2F:21 
Repair, vinyl top .............................................. : ............. 3L-14 
Rear axle hub, CJ models ............................ ." .. :.'. ....... : ... 2f: 14 
Replacement, alternator ............................................... 1E-10 
Rear axle identification ........................................ : ........ 2F-l 3 
Replacement, battery .................................................... ID-2 
Rear axle installation ........................ : ........................... 2f: 19 
Replacement, CEC system components .... : ...... : ........... 11~88 
Rear axle pinion seal and yoke ...................................... 2F- l 8 
Replacement, four-cylinder engine ................................ 1 B-1 
Rear axle removal ........................................ : ................ 2F- l 9 
Replacement, four-cylinderengine·timing case· 


Rearaxle shaft and bearing, Cherokee-· 
cover .......................... :: .................................. :.-: ......... lB.;.11 
W agoneer-Truck ...................... :::.::; .. , ... ~ .... :_ .. ;'.: ....... 2f:l T 
Replacement, four-cylinderflywheeL. ............... ·:::; ..... 2A-l 1 
Rear axle shaft and bearing, CJ ....................... :: .. :.·:: ..... 2F::15 
Replacement, model BBD carburetor:: ........ :;::.:.: .......... IJ-49 
Rear axle specifications ........... :.: .. '::, ..... : ... : ... ~: .... : ......... 2F-20 • 
Replacement, model E2SE carburetor ... .-........ ~: . :~: ....... lJ-34 
Rear-band adjustment, automatic transmissioll' ........ :. 2C~2T 
Replacement, model 2SE carburetor: ........................... lJ..: 16 
Rear bumpers ............... : ........ ::: ...... :: .. : .~ : ............... ; ....... 3F-l 3 - 
Replacement, model 2150 carburetor ........................... IJ:6.2 
Rear compartment carpet ................... : .... ; .................... 3 M-9 
Repfacement, muffler ................................... ~ . :.:: ..... : .... lK-4 
Rear directional. side marker, stop and taillamps .......... 3R-3 
Replacement parts·, metal, finishing ............... : .. : .. : ... ~ .... 3B;.2 
Rear door regulator and motor, electrically - 
Replacement, radio ........................................... : .......... 3 V ~ l 0 


·operated windows ................... ; ............. : .......... : ......... 31-16 
Replacement, starter motor, six/eight-cylinder ..... ~ ..... rF-20" 
Rear doors, Cherokee-Wagoneer .................................... 31-9 
Requirements, fuel .................................. : ........................ B-1 
Rearfenders, Sport Truck ····················'·················'·····3F-l l 
Responsibility, owners ............ : ................................. : ...... B-1 
Rear quarter .......................... ~ ...... ~ .............. ::;-:: ............ _ -3 K..:.1 
Return system, fuel .............................................. : .... ;:.::. lJ-8 
Rear quarter trim panel ................................................ 3K- l 
Rod, steering connecting .................................... ; .......... 2M-3 
Rear seats ...................................................................... 3M-5 
Rod; steering tie ............................................................ 2M-3 
Rear spring ............................... ; •................................... 2N-6 
Roll bars ........................................................................ 3F-l 7 
Rear view mirror bracket .............................................. 3 N-5 
Roof, electrically operated sun ...................... : ................ 3L-7 
Rear window ................................................................. 3N-6 
Rotation, tire-................................................................. 2H-5 
Rear window, windshield ............ : ................................. 3N-l 
Rotor service, disc brake .............................................. 2G-53 
Receiver/dryer, CJ air conditioning .............................. 3ff·3 
Roughness, tire ............................... : ............................ ·. 2H-8 
Receiver/ dryer, condenser and, Cherokee- 
Wagoneer-Truck ........................................................ 3E-6 
Reception characteristics, radio ..................................... 3 V -5 
s 
Recommended fluids and lubricants .............................. B-15 
Recovery system, coolant.. ........................................... 1 C- 13 
Refrigerant safety precautions ...................................... 3E-8 
Safety-precautions, refrigerant: ..................................... 3E-8 
Regulator replacement, Cruise Command, six-- 
Schedule, maintenance .................................................... B-1 
cylinder ..................................................................... IH-8 
Seal, axle housing inner oil... ......................................... 2F-l l 
Remote control mirrors .................................... : .............. 31-9 
Seal,-timing case cover oil; six-cylinder engine ............. 1 B-40 
Removal, clutch, six/ eight-cylinder ........ : ......... ; ......... 2A-l 5 
Sealed idle mixture screw, model 2SE .......................... I J-16 
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Sealing system. front door. Cherokee, Wagoneer, 
Short engine assembly (short block), six-cylinder ........ 1 B-29 
Truck ........................................................................... 31-5 
Shroud. fan .................................................................. 1C-l3 


Sealing system. rear door, Cherokee-Wagoneer ........... 3J- l 0 
Sight glass, air conditioning .......................................... 3E- l 2 


Seat assemblies ............................................................. 3M-! 
Six- and eight-cylinder engine ignition system ............ I G-10 
Seats belts ..................................................................... 3M-4 
Six-cylinder Cruise Command .................... ~ ................. 1 H-1 
Seats, bench, Cherokee, Wagoneer, Truck ..... : ............. 3M-3 
Six-cylinder engine ....................................................... 1 B-28 
Seats, bucket, Cherokee, Wagoneer, Truck .................. 3M-3 
Six/ eight-cylinder engine starting system .................... I F-10 
Seats, bucket, CJ .................................................. : ........ 3M-! 
Six/eight-cylinder models, clutch service .................... 2A-l 5 


Seats, front .................................................................... 3M-·! 
Slave cylinder service, four-cylinder clutch ................. 2A- l 3 


Seats, power .................................................................. 3M-6 
Soft top with metal doors-CJ models ............................ 3 F-19 
Seats, rear ..................................................................... 3M--5 
Sound systems, radio ...................................................... 3 V-1 
Sending unit, fuel gauge .................................................. IJ-5 
Spare tire carrier. swingout .......................................... ,3F-l 6 
Sensor, thermal ............................................................. lJ-82 
Spark control system-four-cylinder engine .................. 1 G-28 
Serpentine drive belt diagnosis .................................... I C-25 
Spark control system-six-and eight~cylinder 
Service adjustment procedures, model BBD 
engines ...................................................................... lG-30 


carburetor ................................................................. IJ-55 


Service adjustment procedures, mode! E2SE 
Spark control system specifications ............................. 1 G-33 


Spark control systems .................................................. I G-28 
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WIRING DIAGRAMS 
W-3 
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NOMENCLATURE 
Accessory Feed 
Air Conditioner Compressor. 8-Cyl inder 
Alternator. 8-Cylinder 
Alternator, 6-Cylinder 
Back-up Lamp, Right Side 
Back-up Lamp, Left Side 
Back-up Light Switch 
Manual Transmission 
Back-up Light Switch 
Automatic Transmission 
Battery, 8-Cylinder 
Battery, 6-Cylinder 
Body Ground, 8-Cylinder 
Body Ground, 6-Cylinder 
Brake Failure Switch 
Brake Warning Lamp 
Capacitor Jumper, 8-Cylinder 
Capacitor Jumper, 6-Cylinder 
Chassis Ground, 8-Cylinder 
Chassis Ground, 6-Cylinder 
Cigar Lighter Feed 
Coil, 8-Cylinder 
Coil, 6-Cylinder 
Dimmer Switch 
Distributor, 8-Cylinder 
Distributor, 6-Cylinder 
Electric Choke 
Fuel Gauge 
Fuel Sender 
Ground Air Lamp Feed 
Ground Defogger Lamp Feed 
Ground Fan Lamp Feed 
Ground Temperature Lamp Feed 
Headlamp, Right Side 
Headlamp, Left Side 
Heater Motor, 8-Cylinder 
Heater Motor, 6-Cylinder 
Heater Switch 
High Beam Indicator 
fiorn 
Horn Relay 
Ignition Switch 
Left Turn Indicator & 
Hazard Lamp 
Low Beam LP. 
Marker & Reflector, Right Side - 
Front 


Marker & Reflector, Left Side - 
Front 
Marker & Reflector, Right Side - 
Rear 
Marker & Reflector, Left Side - 
Rear 
Module Assembly Ignition, 


8-Cylinder 
Module Assembly Ignition, 


6-Cylinder 


Component Grid Locator 


CJ Models 


LOCATION 


C-7 


B-3 
B-2 
D-3 
C-11 
D-11 


C-9, D-9 


D-9 
A-4 
C-4 
A-4 
C-4 
E-3 
C-6 
A-3 
C-2 
A-4 
C-4 
D-7 
A-2 
C-3 
D-5 
A-3 
C-3 
B-5, E-1 
B-7 
D-10 
A-6 
A-6 
A-7 
A-6 
B-1 


D-1 
B-3 
D-3 
B-5 
D-5 
E-3 
C-6 
C-7 


E-7 
D-5 
A-2 
E-2 
B-10 
E-10 


B-3 


D-3 


NOMENCLATURE 


Neutral Safety Switch 
Oil Lamp Gauge 
Oil Pressure Sender, 8-Cylinder 
Oil Pressure Sender, 6-Cylinder 
Panel Lamp 
Park & Signal Lamp, Right Side 
Park & Signal Lamp, Left Side 
Parking Brake 
Four Wheel Drive Indicator 
Resistor, Heater Blower Motor 
Splice A 
Splice B 
Splice C 
Splice D 
Splice E 
Splice F 
Splice G 
Splice H 
Splice I 
Splice J 
Splice K 
Splice L 
Splice M 
Splice N 
Splice 0 
Splice P 
Splice Q 
Splice R 
Splice S 
Splice T 
Splice U 
Splice V 
Splice W 
Splice X 
Splice Y 
Starting Motor, 8-Cylinder 
Starting Motor, 6-Cylinder 
Starter Solenoid, 8-Cylinder 
Starter Solenoid, 6-Cylinder 
Stop Lamp Switch 
Tail & Stop Lamp, Right Side 
Tail & Stop Lamp, Left Side 
Temperature Gauge 
Temperature Sender, 8-Cylinder 
Temperature Sender, 6-Cylinder 
Turn Signal Switch 
Voltmeter Gauge 
Windshield Wiper & Washer Lamp 
Windshield Wiper Motor 
Windshield Wiper & Washer Switch 
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D-9 
B-6 
B-3 
D-3 
B-6 
A-1 
D-1 
C-6 
C-9, D-9 
B-5 
A-2 
B-2 
C-2 
E-2 
E-2 
E-2 
A-3 
A-3 
A-3 
B-3 
C-3 
C-3 
D-4 
B-5 
B-5 
C-5 
B-6 
B-6 
C-6 
C-6 
C-6 
C-6 
C-6 
D-7 
E-8 
A-3 
C-4 
A-3 
C-3 
D-5 
C-11 


D-11 
B-7 
A-4 
C-4 
D-6 
B-7 
D-7 
C-9 
D-7 
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NOMENCLATURE 


Air Conditioner Compressor, 6-Cylinder 
Air Conditioner Compressor, 8-Cyl inder 


Alternator, 6-Cylinder 


Alternator, 8-Cylinder 


Ash Tray Lamp Feed 
Back-up Lamp, Left Side 


Back-up Lamp, Right Side 


Banery, 6-Cylinder 


Battery, 8-Cylinder 
Body Ground, 6-Cylinder 


Body Ground, 8-Cylinder 


Brake Warning 
Capacitor Jumper, 6-Cylinder 
Capacitor Jumper, 8-Cylinder 


-Cargo Lamp 
Cargo Lamp Switch 
Chassis Ground, 6-Cylinder 


Chassis Ground, 8-Cylinder 
Cigar Lighter 


Cluster Connection 
Coil , 6-Cylinder 
Coil, 8-Cylinder 


Courtesy Lamp 
Defogger 
Dimmer Switch 
Distributor, 6-Cylinder 
Distributor, 8-Cylinder 
Oome Lamp 


•me LP 
or Switch 
Electric Choke, 6-Cylinder 
Electric Choke, 8-Cylinder 


Frame Harness 


Fuel Sender 
Glove Box Lamp Feed 
Glove Box Light 
Headlamp, Left Side 
Headlamp, Right Side 
Heater Blower Motor, 8-Cylinder 
Heater Control Switch 
Heater Ground 
Heater Lamps 


Horn Relay 


Homs 
Ignition Switch, Left Side 
Ignition Switch, Right Side 
Light Switch 
License Lamp 


License Lamp 
License Lamp 
Marker & Reflector 


Marker & Reflector 


Marker & Reflector 
Marker & Reflector Lamp, Left Side 
Marker & Reflector Lamp, Right Si_de 


Module Assembly Ignition, 6-Cylinder 


Component Grid Locator 


Cherokee - Wagoneer - Truck 


LOCATION 
NOMENCLATURE 


D-4 
Module Assembly Ignition, 8-Cylinder 
C-3 
Oil Pressure, 6-Cylinder 
C-1 
Oil Pressure, 8-Cylinder 


B-2 
Park & Signal Lamp, Left Side 
Park & Signal Lamp, Right Side 
C-6 
Parking Brake Warning Switch 
D-11 , E-11 
Relay 
A-11 , B-11 
Seat Belt Buzzer 
B-3 
Seat Belt Lamp 
A-4 
Seat Belt Timer 
B-3 
Splice A 
A-4 
Splice B 
E-8 
Splice C 
B-2 
Splice D 
A-2 
Splice E 
B-9 
Splice F 
C-9 
Splice G, 8-Cylinder 
B-3 
Splice H, 8-Cylinder 
A-4 
Splice I, 8-Cylinder 
B-6 
Splice J 
B-6 
Splice K 
B-2 
Splice L 
B-2 
Splice M 
B-8, D-9 
Splice N 
D-14 
Splice 0 
D-6 
Splice P 
D-2 
Splice Q 
C-2 
Splice R 
D-8 
Splice S 
C-12 
Splice T 
B-10, D-10 
Splice U 
C-3 
Splice V, 6-Cylinder 
C-2 
Splice W, 6-Cylinder 
E-4 
Splice X, 6-Cylinder 
E-9 
Splice Y, 6-Cylinder 
A-8 
Splice Z, 8-Cylinder 
B-13 
Starter Solenoid, 6-Cylinder 


D-1 
Starting Motor, 6-Cylinder 
B-1 
Starting Motor, 8-Cylinder 
D-3 
Stop Light Switch 
C-8 
Stop Light Switch & Cruise Control 
C-8 
Tai & Stop Lamp 
C-6 
Tail & Stop Lamp 
D-6 
Tailgate Switch 
E-3 
Tail, Stop & Back-up Lamp 
B-6 
Tail, Stop & Back-up Lamp 
A-6 
Tail, Stop & Marker Lamp 
D-7 
Tail, Stop & Marker Lamp 
C-10 
Temperature Sender, 6-Cylinder 


C-11 
Temperature Sender, 8-Cylinder 


D-14 
Timer Switch 
B-10 
Turn Signal Switch 
D-11 
Washer Bottle 
D-10 
Windshield Wiper Motor, 6-Cylinder 


E-2 
Windshield Wiper Motor, 8-Cylinder 
A-2 
Windshield Wiper Switch 
D-1 
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C-4 
D-1 
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C-6 
B-12 
D-7 
E-7 
D-7 
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C-9 
C-13 
C-2 
C-3 
C-3 
D-4 
C-3 
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C-3 
B-3 
A-7 
B-12 
B-10 
C-10 
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B-11 
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